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Executive summary
The Northern Territory (NT) Government is committed to play a role in the 
national and international effort to tackle climate change. At the same time, 
it will try to ensure that the living standards of Territorians are maintained 
and that our economy’s strong growth continues.
The NT Government published its first climate change strategy in 2006. 
It is now updating it. As part of this process, the Government believes 
it is important for the issues to be discussed in the community. The NT 
Government has not made any major decisions yet on these important 
issues and is keen for feedback to be provided by the public. This will give 
rise to better policy outcomes. It is hoped this discussion paper, produced 
by Deloitte Touche Tohmatsu supported by experts in the NT, will help to 
stimulate that discussion and feedback. 
The threat of climate change
Climate change is one of the biggest threats facing the global community 
in the twenty-first century. Because of our unique and fragile natural 
ecosystems, Australia is particularly vulnerable to the effects of climate 
change. Many regions in the south of the continent have already 
experienced higher temperatures than before and longer and more severe 
droughts. In the NT, early predictions are that the Top End is likely to 
become hotter and wetter and the Centre hotter and drier. Extreme weather 
events, such as cyclones, are expected to become more frequent. Some 
animal habitats will be increasingly affected. A rise in sea levels would 
threaten settlements near the coast and may bring an increasing number of 
refugees from low lying regions in Asia and the Pacific. 
The overwhelming majority of scientific experts are convinced that human 
actions are the main cause of climate change. Increasing emissions 
of carbon dioxide (CO
2
) and other greenhouse gases over the last two 
centuries have led to a build up of carbon in the atmosphere. This has 
meant that the world has become warmer, leading to far-reaching changes 
in our climate – the greenhouse effect. 
The burning of fossil fuels, such as coal and oil, has played the most 
important part in this. Every time we drive in our car or turn on the 
airconditioning at home we are contributing to the build-up of greenhouse 
gases in the atmosphere. As living standards increase and as more and 
more countries become industrialised, the problem is growing worse. The 
situation has now reached a point where scientists tell us that the world 
needs to take urgent action to stabilise the level of greenhouse gases in 
the atmosphere. The alternative is to pass on to future generations an 
environment that would be unrecognisable to those of us who take for 
granted all the world has to offer today. 
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In order to influence carbon levels in the atmosphere and limit climate 
change, we need to make a significant reduction in our emissions of 
greenhouse gases. This requires action on a global scale. It has been 
generally agreed that the richer countries, which largely caused the 
problem, should take action first, with developing economies joining in 
down the track. Australia will play a leading role in this. It is also up to every 
individual to set an example by doing their bit to head off climate change.
Tackling climate change involves both costs and opportunities. 
The costs are easy to see. In future, we will all have to pay more for the 
energy we use, at home, at work and at play. This will encourage us to use 
energy more carefully. It will also provide an incentive for new, greenhouse-
friendly sources of energy to be introduced to the market. 
The opportunities are less obvious but, in the NT at least, they are very real. 
For instance, the NT is already a very important provider of greenhouse-
friendly energy to the world in the form of uranium and natural gas. Both 
these industries have a tremendous potential for growth. This would provide 
a considerable boost to the Territory’s economy in the future. In addition, our 
pastoralists and Indigenous communities have the opportunity to benefit from 
their development of improved land management practices.
Greenhouse gas emissions in the NT
Australia is responsible for less than 1.5 per cent of global emissions 
of greenhouse gases. The NT, in turn, accounts for only 2.4 per cent 
of Australia’s emissions. These are small figures. Yet, among wealthy 
countries, Australia has the highest level of emissions per capita. The 
Northern Territory’s greenhouse gas emissions per capita, at well over twice 
the national average, are the highest of any state or territory. 
Why does the NT have such a high level of greenhouse gas emissions 
per capita? The answer may partly be found in the sources of the NT’s 
emissions. In all Australian states, electricity generation is the main 
contributor to greenhouse gas emissions. In the Territory, however, the 
burning of savanna grassland accounts for the highest share of emissions. 
A traditional land management practice in many Indigenous communities, 
savanna burning is a complex issue. As well as the negative effect 
of producing greenhouse gases, the savanna burning also has some 
important benefits in terms of fire management and sustaining our rich 
diversity of native animals.
However, savanna burning is not the only reason why we produce a 
high level of emissions per capita. Territorians also consume substantial 
amounts of electricity and also fuel for transport. 
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Australian Government approach
The Australian Government is developing a national strategy to tackle 
climate change. An important contribution to this process will be made 
by a review being undertaken by Professor Ross Garnaut, who is due to 
produce his draft report in June 2008 and his final report in September 
2008. Details of the Australian Government’s policy will be published 
later this year. The NT Government, through the Council of Australian 
Governments (COAG), is contributing actively to this process.
As the Australian Government has already announced, the centrepiece 
of the national climate change policy will be an emissions trading scheme 
(ETS). Under this system, those who contribute significant amounts of carbon 
or carbon equivalents will need to obtain a permit to emit each tonne of 
greenhouse gas. This does not mean that households or most businesses 
will need to obtain permits. Permits will be required at the point of production, 
not consumption. They will need to be obtained, for example, by companies 
that generate electricity or are wholesale distributors of petrol.
Since the aim of the ETS is to reduce greenhouse gas emissions, fewer 
permits will be issued by the Australian Government than would be required 
to cover ‘business-as-usual’ emissions. The permits can be bought and 
sold, which means they will have a positive value. This cost will be passed 
through as an increased price of energy. It will also be reflected in the price 
of goods and services that use energy (or otherwise give rise to emissions in 
the production process). The extent of the price increase will depend on the 
tightness of the emissions target the Australian Government sets. Later this 
year, when the Prime Minister releases more details of the ETS, we will have 
a better idea of the amount by which energy prices will increase.
The main advantage of an ETS is that, in principle, it should drive 
emissions reductions from the cheapest available sources. Yet, it will be 
difficult to apply emissions trading to all sectors of the Australian economy. 
A source of emissions in the NT, for example, is the methane produced 
by belching cattle. In these and other areas, regulations may offer a more 
practical approach than emissions trading.
It will also be possible to earn emissions credits under the ETS. This may 
occur, for example, where trees are planted to absorb carbon dioxide.
In addition to the ETS, the Australian Government has announced that     
20 per cent of electricity must be produced from renewable resources (such 
as wind and solar power) by the year 2020. The implications of this for the 
NT, which has limited renewable resources, are not yet clear.
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Together with the states and territories, the Australian Government is also 
developing a national approach to improving energy efficiency. This is 
very important because if we can use less energy to produce the same 
outcomes we get today, it provides us with a valuable ‘free kick’. There are 
large potential gains here that can be unlocked partly by simply changing 
our behaviour — turning off lights and airconditioners, for example, when 
we don’t really need them. The other aspect to increasing energy efficiency 
lies in areas such as requiring improved design of buildings and imposing 
minimum efficiency standards for electrical appliances.
NT Government strategy
The NT Governement can play an important role in tackling climate change. 
First, it can work with the Australian Government and other states and 
the ACT to influence national outcomes in the best interests of the NT 
community. Secondly, the NT Government can develop its own measures 
to tackle climate change as well as helping Territorians to adjust to the 
impact of national greenhouse policies. Not only can the NT Government try 
to minimise the cost impact on Territorians, but it can also seek to ensure 
that we seize the opportunities offered by the various responses to climate 
change.
Revenue from the sale of permits
At least some emissions permits will be sold by the Australian Government, 
rather than allocated to emitters for nothing. One important issue is the way 
in which the money generated by the ETS and collected by the Australian 
Government will be used. Garnaut has already proposed that all permits 
should be sold. The NT Government will want to ensure that Territorians 
benefit as much as possible from this and that the Territory gets its fair 
share of the revenue from the sale of permits. 
Some of this revenue should be used to compensate households, 
particularly lower income families, for the increase in their energy costs. 
There is also a need to ensure that the competitiveness of our export 
industries does not suffer as a result of the ETS. Some of these export 
businesses have been identified as trade-exposed, emissions-intensive 
industries (TEEIIs) and a number of them are located in the NT. There is a 
strong case for protecting these businesses from the costs of the ETS until 
other countries also introduce a carbon charge.
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Savanna burning
Another issue related to national policies will be the treatment of 
savanna burning. In consultation with the Australian Government, the NT 
Government will need to assess, for example, whether emissions from 
savanna burning should require emissions permits under the ETS. If so, 
these permits might perhaps be issued free of charge. A second option is 
to allow for credits to be earned when burning is reduced — an approach 
that has already been used very successfully in the West Arnhem Land Fire 
Abatement (WALFA) project. Alternative approaches would involve taking 
savanna burning outside the ETS and managing it in a way that would take 
account of the benefits of appropriate fire management as well as the costs. 
Whatever approach is used, where traditional fire management practices 
are subject to change, there is a case for providing benefits by way of 
appropriate incentives. As with the WALFA project, there may well be some 
commercial opportunities in this area.
Electricity and gas
As suggested above, the imposition of an ETS will cause energy prices to 
rise. Electricity networks in the NT, however, use power that is generated 
mainly by gas. Since the combustion of natural gas causes lower emissions 
of carbon dioxide than coal, electricity prices should rise by less in the NT 
than other parts of Australia.
In the longer term, we need to assess where our future energy supplies 
will come from in a carbon constrained world. There may be a need, for 
example, to bring further gas supplies onshore, in addition to the supply 
from Blacktip. We need to assess whether we will need to apply carbon 
capture and storage techniques to electricity generation in the future. 
We should examine the scope for using more renewable energy. There 
is a need, for example, to make a detailed assessment of the extent of 
geothermal and tidal energy resources in the NT. 
Energy efficiency
There is much that can be done in the NT to improve energy efficiency. 
The NT Gorvernment is the largest lessee of buildings in the Territory 
and has already announced it will only lease buildings in the future that 
meet acceptable energy efficiency standards. There is a need to examine 
building codes and see how they can be improved or better adapted to 
the climatic conditions in the NT. Retrofitting better standards to existing 
buildings will also be important. 
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Other emissions
Significant greenhouse gas emissions in the NT are produced by the 
transport sector. Because of the relatively slow rate of change in engine 
technologies, however, the immediate potential for emissions reductions 
may be limited. The NT Government is already using more four cylinder 
vehicles in its own fleet. Going forward, further policy options include the 
encouragement of car pooling together with more investment in public 
transport and cycle paths.
Industry in the NT uses more than half of our energy supply. Businesses 
need to become more energy efficient. Territorians will also want to ensure 
that future investment in major projects is not compromised by the cost 
effects of the ETS and that the competitiveness of existing export industries 
(TEEIIs) is not reduced. 
Apart from savanna burning, emissions from agriculture are significant 
in the NT. These mainly consist of methane emissions from livestock. 
Changes in diet or the application of a vaccine could help reduce 
emissions, but the size of properties in the NT may mean that approaches 
used in other parts of Australia are not feasible here. We also need to be 
careful not to comprimise the international competitiveness of the Territory’s 
agricultural industries.
Land clearing produces significant emissions of greenhouse gases. Yet 
the NT is experiencing rapid economic and population growth which will 
require further land clearing in the future. Apart from careful planning to 
minimise emissions, other options include the purchase of carbon offsets. 
While the scope for this may be limited in the NT, forestry offsets could be 
purchased from elsewhere in Australia or perhaps from other countries in 
the region.
Finally, emissions from waste in the NT are relatively small. But there may 
well be scope to extend recycling facilities beyond the Darwin metropolitan 
area. 
Adaptation
A certain amount of climate change is already locked in. Territorians will 
need assistance in adapting to this over the longer term. There is much 
that can be done in terms of planning, for example, not just in terms of the 
location of future settlements but also in areas such as health. A key to 
this will be developing a better understanding of the vulnerability to climate 
change of communities in the Territory, particularly in remote areas.
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Some questions
In the body of the discussion aper, these and other issues are examined in 
more detail. Each chapter concludes with a series of questions designed to 
stimulate public discussion and feedback into the NT Government’s policy 
process. 
Ten important issues with associated questions are shown below.
Question 1 The intent of an ETS means that increases in energy costs 
should be passed through to users. Does this also suggest 
that the NT Government should increase the price of 
electricity to better reflect the cost of producing it?
Question 2 From where will the NT source low to zero emissions 
fuels in the future? 
Question 3 How should savanna burning be treated under the 
national climate change policy? 
Question 4 Which industries will the NT want to see classified as 
TEEIIs and sheltered from energy cost rises?
Question 5 What investments could the NT Government make to 
reduce emissions from transport?
Question 6 What can be done to encourage greater energy efficiency 
in the NT? 
Question 7 Should agriculture be included in the ETS? If not, how 
should it be treated?
Question 8 Do we need to have tighter controls on land clearing in 
the NT? How can this be aligned with policies to support 
ongoing economic growth?
Question 9 Is there more we can do to facilitate the recycling of 
waste in the NT?
Question 10 Do we need a climate change adaptation strategy for      
the NT?
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Introduction1. 
 The threat of climate change1.1
In the first decade of the twenty-first century, human-induced climate 
change is one of the greatest challenges facing the global community. As 
this century unfolds, far-reaching shifts in our climate are likely to pose a 
greater threat to the planet than war, terrorism or famine. If the world does 
not accept the responsibility to begin tackling climate change now, the 
legacy that we leave for future generations will be a dismal one.
The implications of climate change for the Northern Territory (NT) are 
serious. The Top End is likely to become hotter and wetter and the 
Centre hotter and drier. The frequency of extreme weather events such 
as cyclones will increase. A rise in average temperatures of two or three 
degrees Celsius would have a serious impact on our fragile ecosystems 
and may cause irreparable damage, for example, to Kakadu National 
Park. Heat related deaths are likely to increase and tropical diseases may 
become more common. Rising sea levels have the potential not only to 
threaten settlements in the north, but may also expose the Territory to 
an increasing number of refugees from low-lying regions in Asia and the 
Pacific islands.
The world’s scientific experts in this field advise that governments need to 
take substantial and urgent action on a global scale to address the threat of 
climate change. The position of the NT Government is that it will participate 
to the fullest extent in the national and international effort to tackle climate 
change, while seeking to ensure that the living standards of the community 
are maintained and our strong economic growth continues. As will be seen 
from this discussion paper, the Territory is more fortunate than many other 
jurisdictions in that there are strong opportunities for our community to 
benefit from the application of policy measures to address climate change.
 The NT Government’s discussion paper1.2
The NT Government is currently developing a comprehensive policy 
position on climate change. There are two aspects to this. 
First of all, the Territory is involved, through a process being conducted by 
the Council of Australian Governments (COAG), in the national response 
to climate change. This process will be informed by the Garnaut Climate 
Change Review, which is due to report in September 2008, as well as 
previous work undertaken by state and territory governments on the 
National Emissions Trading Taskforce. The outcomes from this process, 
particularly the operation of an Australian emissions trading scheme (ETS), 
are likely to have a significant impact on all Territorians.
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Secondly, there are a number of policies that the NT Government can 
adopt in its own right to complement the national approach and assist 
the community to adjust to a new situation where carbon emissions will 
have an explicit price. The NT is different to other states and the ACT in 
a number of ways, including in its greenhouse gas emissions profile, its 
lack of coal-fired electricity generation, its ability to access renewable 
resources and the number of remote, Indigenous communities which may 
be disproportionately affected by national policies. In addition, however, the 
Territory possesses some potential advantages denied to other states and 
the ACT. The NT Government is keen to establish a policy framework that 
assists in securing all of these potential benefits.
This discussion paper is intended to bring these matters before Territorians, 
including the potential costs and opportunities, in order to gather feedback 
from interested parties as an important input to the policy development 
process. As a consequence, the format adopted in the paper is to evaluate 
major issues, which can sometimes be quite complex, in a discursive 
manner without reaching firm conclusions on policy directions in advance of 
the community’s inputs. Each of the main chapters concludes with a series 
of questions designed to focus discussion and feedback. 
The rest of the discussion paper is structured as follows:
Chapter 2 general issues relating to the NT and climate change 
are presented
Chapter 3 national policies for action on climate change are 
discussed 
Chapters 4 to 10 the NT context and key issues relating to specific 
sectors – including savanna burning, electricity and 
gas, transport, industry, agriculture, land management 
and forestry, and waste – are explored
Chapter 11 adaptation to climate change is discussed
It should also be noted that while individual sectors of the NT economy are 
treated separately in this discussion, there are many inter-related issues, 
particularly for rural and remote areas. These include the tension between 
requiring additional land for agriculture and the costs of land clearing, 
together with the issue of savanna burning (which involves significant 
benefits as well as costs). This suggests a need to adopt an integrated, 
holistic approach to climate change policy in these and other areas. This is, 
perhaps, more of an issue for the NT, with its potential for substantial longer 
term growth, than for other parts of the Australian federation.
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The NT and climate change2. 
 The NT’s greenhouse gas emissions2.1
There is both good and bad news about the NT’s greenhouse gas (GHG) 
emissions. 
The good news is that Territorians emit only about 13.5 million tonnes of 
CO
2
-e each year.1 To put this into perspective, Australia accounts for less 
than 1.5 per cent of global emissions, while the NT is responsible for 2.4 
per cent of national emissions. 
The bad news, however, is that on a per capita basis, Territorians are the 
biggest emitters in Australia by a significant margin and rank among the 
highest in the world. Australia’s greenhouse gas emissions per capita, 
at 27.2 tonnes/CO
2
-e, are the highest in the developed world. The figure 
for the NT, however, at 64.8 tonnes, ranks with some of the oil producing 
countries in the Middle East. The NT’s per capita carbon footprint is 140 per 
cent greater than the figure for Australia as a whole and 67 per cent higher 
than Queensland’s, the next highest Australian jurisdiction (see Figure 2.1).
Figure 2 1:  Per capita emissions by state and territory, 20052
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Why are Territorians responsible for such a high level of greenhouse gas 
emissions per capita? This is a difficult question to answer, particularly 
when it is recognised that unlike states such as Queensland, Victoria and 
NSW, we do not use coal for electricity generation. Some of the reasons 
may be:
the fact that relatively few Territorians occupy a massive •	
geographical area, with long distances between communities 
and an important metropolis, with all the first world infrastructure 
required for a capital city serving a relatively wealthy community
1 The figures quoted here refer to 2005 and are taken from the most recent National Greenhouse 
Gas Inventory published by the Australian Greenhouse Office (now part of the Australian 
Government Department of Climate Change)
2 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
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climate which gives rise to the wide use of airconditioning •	
throughout the year
some major emissions intensive industries operating in the Territory•	
a high rate of savanna burning, accounting for over a third (and in •	
some years up to one-half) of the Territory’s emissions.
This last point illustrates the fact that the Territory has a very different 
composition of its greenhouse gas emissions than Australia as a whole (see 
Figure 2.2). 
Figure 2.2:  Australia’s and the NT’s greenhouse gas emissions, 20053
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3 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
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Nationally, for example the burning of savanna grassland is generally 
included under the agriculture sector and accounts for only a very small 
proportion of Australia’s emissions, although it is also important in the 
northern regions of Western Australia and Queensland. While stationary 
energy, including electricity generation, accounts for half of Australia’s 
emissions, it represents little more than a quarter of the NT’s emissions.
Because of the significance of savanna burning in the NT, which is unique 
in the Australian federation, it is useful to examine how the NT’s emissions 
compare with the nation as a whole when this source of greenhouse gases 
is excluded. This comparison is shown in Figure 2.3.
Figure 2 3: Australia’s and the NT's greenhouse gas emissions excluding savanna 
burning, 20054
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4 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
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As may be seen from Figure 2.3, with the exclusion of savanna burning 
from the comparison, the composition of the NT’s emissions becomes  
closer to that of Australia as a whole. Two points are apparent:
emissions from agriculture are proportionally significantly higher •	
than the Australian average but this may merely reflect a larger 
relative contribution of agriculture to the Northern Territory’s 
economy
while stationary energy makes a comparatively lower contribution to •	
the Territory’s greenhouse gases, in view of the fact that electricity 
is generated largely by gas, which has a lower carbon footprint than 
black and brown coal that is prevalent nationally, this figure may 
suggest a relatively high consumption of electricity in the NT.
In summary, while the NT has a small population and its greenhouse gas 
emissions alone will have a negligible influence on global warming, on a per 
capita basis Territorians are very high emitters. Apart from savanna burning, 
the Territory’s emissions from agriculture and its use of electricity may be 
relatively high.
 Policy response2.2
The objective of an appropriate response to climate change must be to 
stabilise and eventually reduce the level of carbon concentrations in the 
atmosphere. There is considerable debate internationally as to the level 
at which the world should aim to stabilise carbon concentrations. In pre-
industrial times, atmospheric carbon concentrations fluctuated through 
the ages between 180 and 280 parts per million by volume (ppmv). The 
current level of concentrations is just over 380ppmv. Until recently, there 
was a general aspiration to stabilise concentrations at 550ppmv. This was 
estimated to be approximately consistent with an average rise in global 
temperatures of three degrees Celsius. Achieving a target of 550ppmv 
would require a reduction of emissions worldwide of about 60 per cent from 
year 2000 levels by 2050. 
More recently, however, the implications and risks of a three degree 
temperature increase have become more apparent and there is a move 
towards stabilising concentrations at 450ppmv. This is estimated to be 
consistent with a global average rise in temperatures of about two degrees 
Celsius. In order to achieve this target, global emissions would need to 
peak before 2020 and a reduction in emissions from 2000 levels of around 
80 per cent by 2050 would be required. 
Achieving either of these targets will be highly challenging.
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Any effective approach will require substantial action either on a global 
scale or at least on the part of all significant greenhouse gas emitters. At 
the United Nations Climate Change Conference in Bali in December 2007, 
the nations of the world agreed to negotiate an approach to addressing 
climate change that would apply after the Kyoto Protocol expires in 2012. 
The negotiation process is known as the Bali Roadmap. As has previously 
been agreed under the UN Framework Convention on Climate Change 
(UNFCCC), developing countries will take action at some stage after 
developed economies on the basis that their historical contribution to 
causing global warming has been relatively small.
The Australian Government, which has already set a target to reduce 
greenhouse gas emissions by 60 per cent by 2050, will play a positive 
role in these important negotiations. Because Australia’s ecosystems 
are considered to be more susceptible to damage from climate change 
than those of many other countries, it is clearly in our national interest to 
be leaders in encouraging the world to take significant action on climate 
change. Being proactive in this respect is also important because Australian 
governments, including the NT Government, recognise that richer 
economies should accept the responsibility for playing a leadership role 
in addressing climate change. The major outcome from the Bali Roadmap 
negotiations, which are scheduled to be completed by the end of 2009, is 
likely to be that Australia, together with other developed countries, will be 
required to make a significant reduction in greenhouse gas emissions by 
2020. 
 Costs of addressing climate change2.3 
Clearly, therefore, the response to climate change will involve costs for the 
NT community. It means that households, governments, business and other 
entities throughout the economy will have to pay more for the electricity 
we use for air conditioning, for the fuel for our motor vehicles, for air travel 
and for a vast range of goods and services that embody energy. Even as 
we move to using energy sources that emit lower levels of greenhouse 
gases, or even none at all, the price of energy is unlikely to fall because 
these technologies generally are more costly than the fossil fuels that they 
replace. 
The fact that we will have to pay more for energy, however, does not mean 
necessarily that our living standards will decline or that economic growth 
will come to an end. 
First of all, as costs start to rise we will all have an incentive to conserve 
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energy and use it more efficiently. There is considerable scope for 
increased energy efficiency in the NT, both as a result of doing obvious 
things like turning off lights and appliances and by switching over time to 
more energy efficient buildings, vehicles and appliances. We can also take 
steps to make small but sensible changes to our lifestyle that may have 
other benefits, such as sometimes walking or cycling to the shops rather 
than using the car. Using energy more efficiently should have no negative 
impact on our standard of living.
Secondly, as carbon prices in the economy increase, there will be an 
incentive to develop and deploy low to zero emissions technologies. 
Diesel, hybrid and electric cars, for example, will become more common. 
It is unlikely that future electricity generation plant will use coal without 
incorporating carbon capture and storage technologies. Renewables will 
make an increasing contribution to our supplies of energy.
Thirdly, under the ETS, the revenue from permit sales is expected to be 
recycled in some way to the Australian community. If all the revenue is 
recycled then there should be a minimal negative effect of the emission 
trading system on economic activity. Of course there will be many issues 
regarding the distribution within the community of both the costs of the ETS 
and the benefits of the revenues that are recycled from it. There is a strong 
case that some of the revenues should be used to compensate lower 
income households where increased energy costs will have a significant 
impact on family budgets.
Finally and perhaps most importantly, the NT Government is determined 
to ensure that no actions will be taken that threaten the continuing 
development of the Territory’s economy in a carbon-constrained future. 
Ongoing economic growth will continue to deliver higher incomes for the 
NT community. With higher incomes, energy costs become a smaller 
proportion of household expenditure. In order to guarantee future living 
standards, however, we must ensure a policy framework is in place, both 
at the national and the Territory level, that can support continuing economic 
growth in the Territory in the context of a carbon-constrained world. 
 Opportunities for the NT2.4 
It would be wrong to think that the response to climate change is all about 
costs. Some national and regional communities will benefit from the 
opportunities offered by global action on climate change. These benefits 
are most likely to accrue to those economies that can supply the world with 
greenhouse-friendly energy, services or products.
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There are some positive reasons why Territorians can feel optimistic about 
the strategic opportunities presented in a world committed to addressing 
climate change. 
First, the NT is endowed with substantial greenhouse-friendly energy 
resources. The Ranger Mine operated by Energy Resources Australia 
produces around ten per cent of the world’s uranium and its output is 
used entirely for peaceful purposes, predominantly electricity generation. 
Extensive gas fields have been discovered in the Timor Sea and, with the 
commissioning of the Conoco-Philips Liquefied Natural Gas (LNG) plant 
in 2004, Darwin became Australia’s second LNG export hub. Together, 
the NT’s exports of uranium and LNG, if used to replace coal in electricity 
generation, would lead to the avoidance of around 200 million tonnes of 
CO
2
-e annually in the earth’s atmosphere (equivalent to nearly 15 times the 
NT’s own emissions). There is strong potential for the substantial expansion 
of both the uranium and LNG industries in the Territory in the future.
Secondly, in the context of Australia’s adjustment to climate change and 
reflecting a likely gradual reduction in rainfall in the south of the continent, 
there has been increasing discussion in recent years of a ‘move to the 
north’ of some agricultural production. This possibility has not yet been 
studied in any detail, but there clearly are opportunities here to explore 
further development of the agricultural sector in the NT. Limitations, such as 
availability of suitable soil types and water, need consideration as they have 
restricted past development aspirations.
In evaluating these opportunities, there would of course be a need to 
take account of other social, economic and environmental considerations, 
including the issues surrounding increased land clearing. If there were to 
be a shift in agricultural activity from the south east to the north, however, 
notionally at least the consequent increase in emissions from land clearing 
in the NT could be offset by reforestation in the southern regions of 
Australia.
Thirdly, the high carbon footprint cast by savanna burning in the NT has led 
to a focus on improved fire management practices, culminating in the ability 
to create carbon offsets, on a commercial basis, under the West Arnhem 
Land Fire Abatement (WALFA) project. This suggests that there may be 
important opportunities in this area in the future, particularly for Indigenous 
communities.
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National policies3. 
 Introduction3.1 
Australia’s response to climate change in the post-2012 period will primarily 
involve a suite of policies operating at the national level. The centrepiece of 
this program will be an emissions trading scheme (ETS), complemented by 
regulatory approaches for those sectors not covered by the ETS.
The Australian Government is due to release a Green Paper in July 2008 
on the proposed operations of the ETS. Its approach will be informed 
by earlier work undertaken by the states and territories on the National 
Emissions Trading Taskforce (NETT) and also by the Garnaut Climate 
Change Review, commissioned by all Australian governments. 
Final decisions on the design of the scheme will be made in the light 
of comments on the Green Paper, the Garnaut Review and following a 
meeting of the Council of Australian Governments in October 2008.
The details of the national approach are of considerable importance to 
the NT community, as they will be for all Australians. Some of the most 
important design issues are considered below. The major issues are 
divided into three segments:
the emissions trading scheme•	
the 20 per cent renewable energy requirement•	
measures to increase energy efficiency.•	
 Emissions trading3.2 
Cost of reducing greenhouse gas emissions
A wide range of opportunities for reducing greenhouse gas emissions exist. 
Some of these may have no net cost at all because they produce benefits 
that more than offset any outlays. An example of this is the provision 
of effective insulation in buildings. At the other end of the scale, some 
options, such as the retrofitting of carbon capture and storage, will involve a 
significant economic cost. 
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Advantages of an emissions trading scheme
In principle, an emissions trading scheme and a carbon tax are the two 
most efficient means of reducing greenhouse gas emissions. They are 
alternatives to one another. Under an ETS, the government establishes 
a cap on emissions (emissions cap) which then allows the market to 
determine the price of a permit to emit one tonne of carbon dioxide or its 
equivalent in terms of other greenhouse gases. The IPCC includes six 
different gases in its definition of greenhouse gases, including carbon 
dioxide (CO
2
) and methane (CH
4
). In order to make a comparison, the 
different gases are converted into “carbon dioxide equivalents” which are 
shown as “CO
2
-e”.5 
With a carbon tax, the government establishes the price that an entity has 
to pay in order to emit one tonne of CO
2
-e (price cap) but has no control of 
the overall quantity of CO
2
-e emitted. If the government wishes to establish 
a defined cap on emissions, then an ETS is the more efficient solution.
The major advantage of an ETS is that it should minimise the cost of 
reducing greenhouse gas emissions by allowing the market to exploit the 
cheapest emissions abatement opportunities available. If the ETS operates 
internationally, then a much wider range of abatement opportunities is 
introduced and the price of carbon is likely to be lower. Where an emitter 
finds that the cost of reducing their emissions is lower than the market price 
of permits, for example, they will implement the emissions reductions so as 
not to need to purchase emissions permits.
The main effect of an ETS on the community as a whole is that the price of 
energy produced by fuels that emit greenhouse gases in use will increase. 
The rise in energy costs will be determined by the price of an emissions 
permit and the emissions-intensity of the particular form of energy supplied. 
With a permit price of $20/tonne CO2-e, for example, the cost of one MWh 
of electricity generated by brown coal would increase by around $25, while 
for electricity generated by a combined cycle gas generator, the equivalent 
figure would be about $8. A permit price of $20/tonne CO
2
-e would lead to 
an increase in the price of petrol by about five or six cents per litre.
The intention of an ETS is to:
reduce the demand for emissions intensive energy by increasing its •	
price
provide a strong incentive for the development of, and investment •	
in, greenhouse-friendly technologies to replace existing processes 
that exhibit a significant carbon footprint.
5 For the IPCC CO
2
-e measures for the six GHGs, see the glossary in this paper.
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In order for these objectives to be achieved, it is necessary for the price 
effects of the ETS to be passed through to the community. Where this 
causes hardship, for example in the case of less wealthy households, the 
NT Government will be strongly encouraging the Australian Government to 
provide compensation.
There are a number of major issues that need to be determined before the 
ETS commences operations in 2010. The main ones are discussed very 
briefly below.
Emissions cap
Initially at least, the Australian Government is looking to establish a cap 
on Australia’s emissions in the period to 2020. As an example of this, the 
European Union has already committed to a 2020 cap on its emissions 
equivalent to 20 per cent below 1990 levels, with the possibility of a tighter 
cap if other countries make significant commitments. The consensus of 
scientific experts is that developed countries at least will need to reduce 
their emissions by between 25 and 40 per cent from 1990 levels by 2020.
The decision on the cap is probably the most critical issue the Australian 
Government will face. The tighter the emissions cap, the greater will be the 
impact on the CO
2
-e price and hence on the cost of energy in particular. 
There is also a possibility that Australia will commit to a more stringent 
emissions cap than other countries because the developed economies as a 
whole will not determine their 2020 emissions targets until the end of 2009. 
In this context, it should be noted that under the Kyoto Protocol (which 
expires in 2012), Australia was provided with a less challenging target 
than other developed economies (108 per cent of 1990 emissions for 
Australia, as opposed to the 95 per cent target that applied to most other 
developed countries). In allowing this differentiated approach for Australia, 
other nations recognised that the nature of our economy meant that an 
adjustment to a lower carbon footprint would be more costly compared 
to other developed countries. This is because Australia exhibits a higher 
rate of population growth than most other developed economies while our 
economy is relatively energy-intensive with a strong cost advantage in fossil 
fuels. These factors still apply, and it is not yet clear whether the Australian 
Government will seek to have this differentiated approach continued into 
the post-2012 period. This is clearly an important issue.
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Coverage of the ETS
In principle, the broader the coverage of the ETS in terms of emissions 
sources, the more efficient it will be and the cheaper will be the overall cost 
of emissions abatement. There are practical difficulties involved, however, 
in applying an ETS to the whole economy.
It is relatively simple to apply an ETS to energy sector emissions – both 
stationary energy and transport. Provided the ETS is applied upstream to 
energy wholesalers, there are relatively few emitters in these sectors and 
there are relatively minor measurement problems. In principle, other sectors 
where the ETS could be applied early in its life include industrial emissions, 
fugitive emissions and land use, land use change, and forestry (LULUCF). 
Further refinement of emissions estimates for agriculture will need to occur 
before measures would be accurate enough to include this sector as part of 
an emissions trading scheme. 
The final design of the ETS will be resolved over the course of 2008 by 
the Australian Government.  The development of technologies to reduce 
carbon emissions are still to be commercialised.  This will impact on the 
price and volatility of the carbon price.
Complementary measures
With the ETS potentially covering only around three-quarters of Australia’s 
emissions, the remaining sectors will need to be covered by other 
measures, probably regulatory instruments. Agriculture is the main sector 
likely to be incorporated in greenhouse gas reduction in this way, although 
the Australian Government is seeking to include it in the ETS as soon as 
possible. In light of the overall goal of seeking the lowest cost of abatement, 
regulatory and other measures should be designed to incorporate an 
implicit carbon price that is as close as possible to the market price 
revealed by the ETS.
Links to other systems
A national ETS will be more efficient, in terms of reducing the cost of 
abatement, if it can be linked to other emissions trading schemes overseas. 
This is because a wider range of opportunities for reducing emissions will 
be available. There are benefits, therefore, in designing a scheme in a 
way that makes it more likely that it will be compatible with other schemes 
introduced in other countries. New Zealand, for example, already has 
announced a comprehensive ETS. Garnaut has suggested that Australia 
should also consider linking its ETS with developing countries in the region, 
such as Indonesia and PNG. 
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Carbon credits
In some instances, entities will be able to earn carbon credits, for example, 
by sequestering carbon in forests by planting trees.
Under the Kyoto Protocol entities are able to earn carbon credits by 
undertaking approved projects in other countries. The two relevant 
programs are the Clean Development Mechanism (CDM) and Joint 
Implementation (JI). A major question going forward is whether such 
programs will continue in the post-2012 regime. The programs provide 
significant opportunities for Australian companies, including some in the NT. 
Permit allocation
The alternatives here are for the Australian Government to sell all 
emissions permits, probably using an auction system, or alternatively to 
allocate some free of charge. In his Interim Report, Garnaut advocated 
selling all the permits, other than those that might be provided to trade-
exposed, emissions-intensive industries (see below). The Australian 
Government would then recycle the revenue from permit sales so that there 
would be no net effect on the budget.
Some large emitters, such as coal-fired electricity generators, have 
suggested that they should be allocated free permits, at least to begin with, 
because of a loss of earnings after the ETS is introduced and because of 
the investments they will need to make to adjust to the new regime.
In principle, the method of permit allocation should make no difference to 
the price effects of the ETS. For example, if a coal-fired electricity generator 
received free emissions permits, the rational approach would be for them 
to raise their wholesale electricity prices to the market level and appropriate 
for themselves the surplus, rather than pass on the benefits to customers. 
Individual companies, however, may follow a different approach on the 
basis of their strategic positioning
Trade-exposed, emissions intensive industries (TEEIIs)
If Australia introduces emissions trading in advance of developing 
countries, there is a possibility that, due to the change in relative energy 
costs, new investment in energy-intensive production will be more likely 
to occur in other countries than in Australia and even that some existing 
energy intensive projects might migrate overseas. The migration of energy 
intensive businesses from one country to another has no beneficial effect 
on global emissions but causes a leakage of jobs and investment from the 
economy that has introduced a charge on carbon. For this reason, there 
is wide support for the proposal that trade-exposed, emissions intensive 
industries (TEEIIs) should be protected from the cost effects of an ETS until 
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other countries have joined in the international effort to reduce emissions. 
Ideally this protection would be linked to incentives for TEEIIs to reduce 
the emissions intensity of their operations where it falls short of global best 
practice.
This is an important issue for the NT, which plays host to several significant 
businesses that could qualify as TEEIIs. It is also important in terms of the 
NT’s ability to attract investment in such businesses in the future. 
If the principle of providing support for TEEIIs is accepted in the design of 
the Australian ETS, there are important issues to be determined regarding 
the criteria for qualification as a TEEII and the method of compensation. 
This issue is addressed in greater detail in Chapter 7 below.
Revenue recycling
As carbon prices increase in the economy, as they will need to do if 
Australia is to meet any particular emissions cap, substantial revenue may 
accrue to the Australian Government as a result of permit sales. Unless 
this is recycled in some way to the community or other taxes are reduced, 
the net impact of this would be a tightening of fiscal policy leading to a 
slowdown in the Australian economy. Since this is not the intent of any 
measures to address climate change, the revenue raised from permit sales 
will be returned to the community in some way, such as:
national tax cuts•	
increases in Australian Government spending in particular areas•	
transfer of funds from the Australian Government to state and •	
territory governments. The states and territories would then 
determine how the funds should be spent.
There is a range of views as to how this revenue recycling should be 
achieved. There have been suggestions, for example, that corporate and 
personal taxes should be cut. Other groups, including some big emitters, 
believe revenues should be used to compensate them. Some additional 
spending priorities proposed by Garnaut in his Interim Report were to 
provide support for:
research and development into greenhouse-friendly technologies•	
the provision of network infrastructure to allow new low or zero •	
carbon sources of energy to be brought to market (e.g. wind or 
geothermal power generated in locations remote from existing 
transmission networks)
compensation for households whose living standards would be •	
significantly affected by the rise in energy prices.
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Another issue is whether the revenue from permit sales should be allocated 
by the Australian Government or whether at least a proportion of it should be 
provided to states and territories to allocate to their communities on the basis 
of local priorities. Although the ETS is not technically a tax, if the Australian 
Government controls the revenue the practical effect will be to add to the 
already substantial revenue imbalance between the Australian Government 
and the states and territories (vertical fiscal imbalance or ‘VFI’).
Other issues
The ETS will be a complex instrument and its design is made more 
difficult by the fact that, apart from the European system which is limited 
in coverage and controversial in terms of its design, there are no existing 
examples of a comprehensive ETS in operation around the world.
Apart from the issues discussed above, the Australian Government will 
need to settle a number of other design issues, including:
The term of an emissions permit. Should permits be applicable to a •	
single year or for a longer period to provide more flexibility? Garnaut 
has proposed that Australia should have an ‘emissions budget’ that 
applied for a defined period longer than twelve months.
Should the scheme allow the banking of permits, with the possibility •	
of selling them later for a higher price?
Should the borrowing of permits against a future permit allocation •	
be allowed?
 Renewable energy requirement3.3 
Renewable energy is sourced from natural resources which can be 
naturally replenished. Examples include hydro, wind, solar, tidal and 
geothermal (often in the form of hot dry rocks in Australia).
Both nationally and internationally, renewable energy will play a major role 
in addressing climate change. Currently, a national mandatory renewable 
energy target (MRET) of 5 per cent of national electricity supplies applies. 
The Australian Government has announced that this requirement will rise to 
20 per cent by 2020.
This measure will cover the electricity market, a sector that will also be 
incorporated in the ETS. In principle, an ETS is designed to give rise to 
the lowest cost of abatement across the economy and would not need to 
be supplemented by any other measures in the sectors where it operates. 
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Clearly renewable energy will compete in the market place with other lower 
carbon technologies, such as clean coal with carbon capture and storage 
(CCS) and gas, with or without CCS. The Australian Government will 
provide details later in 2008 on how the interaction between the 20 per cent 
MRET and the ETS will be managed.
	 Energy	efficiency3.4 
In seeking to cut greenhouse gas emissions without reducing living 
standards, it is clear that there is a very great potential to improve the 
efficiency with which we use energy. Major benefits are available, for 
example, just by changing our behaviour in terms of switching off lights 
and appliances when they are not required or in use. It has been estimated 
that leaving appliances in ‘standby’ mode adds one per cent to the world’s 
emissions of greenhouse gases every year.6
Apart from changing behaviour, there are also major gains to be made 
by investing in energy efficiency. Such investments often have a positive 
pay-back in economic terms, quite beside the wider benefits of reducing 
greenhouse gases.  
While the ETS will play a role in inducing households and businesses to 
invest in energy efficiency, it is not likely to be sufficient in all cases and 
may need to be supplemented by other measures. For example, where a 
building is leased, the owner of the building is indifferent to the size of their 
energy bills because they are paid by the tenant. In other cases, the cost of 
energy may represent such a small proportion of a business’s total costs, 
even after the imposition of an ETS, that even cost-effective investment in 
energy savings is accorded a low priority in the business strategy.
A COAG working group compromising of Australian state and territory 
government representatives, is currently evaluating measures that could 
be taken on a national basis to improve energy efficiency. One example of 
such measures is the Minimum Energy Performance Standards program 
(MEPS) which establishes national energy standards for appliances.7 Other 
issues concern building standards. In some of these areas, however, national 
policies are not always appropriate for the NT because of climatic differences.
6  International Energy Agency, www.iea.org/textbase/papers/2005/standby_fact.pdf
7  Australian Government, http://www.energyrating.gov.au/meps1.html
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 Points for discussion3.5 
The policies discussed in this Chapter are national in their reached and will 
be determined by the Australian Government in consultation with the States 
and territories. While the NTG will have only a limited influence on the 
design of these policies, it will be able to make representations on behalf of 
the NT community.
Major issues for discussion in the context of NT priorities include:
Question 11 What sectors should be covered by the ETS? Should 
agriculture be included? How should savanna burning 
be treated?
Question 12 Should compensation be provided to households for 
the price effects of the ETS? Should there be different 
levels of household compensation? What form should 
such compensation take?
Question 13 In terms of recycling revenue from permit sales under 
the ETS, what are the priorities for the NT? Should 
some of the revenue be returned to states and 
territories to be allocated as their governments see fit?
Question 14 Would a 20 per cent mandatory renewable energy 
requirement by 2020 be appropriate for the NT?
Question 15 Would national policies on energy efficiency need to be 
adapted in some cases to NT conditions? How should 
this be handled?
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Savanna burning 4. 
 Savanna burning emissions in the NT4.1 
Figure 4.1:  Emissions from savanna burning8
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Savanna burning is the single largest source of greenhouse gas emissions 
in the NT.  As may be seen from figure 4.1, savana burning produces over 
22 tonnes of CO
2
-e per capita in a typical year in the NT. While a small 
proportion of savanna fires are ignited by lightning strikes, the causes of 
such fires are mostly anthropogenic, with burning occurring for a variety of 
reasons including improved pasture production, fuel reduction, prevention 
of wildfires, and traditional Indigenous burning. 
While these fires have a negative environmental impact in terms of 
generating greenhouse gas emissions, there are a number of positive 
benefits produced by savanna burning, not least in terms of regeneration 
and safeguarding biodiversity.
8 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
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Over the period 1990-2005, and for which national, state and territory greenhouse 
gas inventories are available, savanna burning contributed a mean 5.2 Mt of 
CO
2
-e emissions each year, representing 38.5 per cent of the Territory’s entire 
accountable greenhouse gas emissions.9 Over that same 16-year period, the 
contribution of savanna burning to the Territory’s total emissions ranged from 
just over 30 per cent in the early 1990s, to 49 per cent both in 2001 and 2002 
associated with ‘big fire’ years (see figure 4.2). 
Figure 4.2:  Contribution of savanna burning to the NT’s emissions, 1990-200510 
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The annual extent of burning in the NT follows two general patterns:6
Top End•	 –in higher rainfall (>900 mm p.a.) regions, generally a third (in 
some locations as much as 70 per cent) of the region is currently burnt 
each year. In areas with lower rainfall (between 600-900 mm p.a, but 
still under the influence of the annual monsoon), an average of just 
under 20 per cent of the region is currently burnt. Grassy fuel loads in 
high rainfall regions are sufficiently productive to carry very frequent 
fire. In lower rainfall regions the extent of burning is strongly linked to 
the accumulated amount of rainfall in the preceding two wet seasons. 
Importantly, fires tend to recur in previously burnt areas, reflecting the 
powerful influence of anthropogenic factors.
Arid centre–•	 currently, 3 to 5 per cent of arid Central Australia burns on 
average each year. The fire extent is very rainfall dependent. Substantial 
fire activity in the mid-1970s, and more recently at the turn of this decade 
was the result of high fuel loads following exceptionally wet seasons or a 
run of wet years.11,12
9 Australian Greenhouse Office, 2007c, State and Territory Greenhouse Gas Inventories 2005,  
available at http://www.greenhouse.gov.au/Inventory, [accessed April 2008].
10 Source: Australian Greenhouse Office, 2007, State and Territory Greenhouse Gas Inventories 2005, Table 8.
11 Allan, GE & Southgate, IR 2002, ‘Fire regimes in the spinifex landscapes of Australia’, in Flammable 
Australia: the fire regimes and biodiversity of a continent, eds RA Bradstock, JE Williams & AM Gill. 
Cambridge University Press, Cambridge, UK.
12 Griffin, GF, Price NF & Portlock, HF 1983, Wildfires in central Australia 1970–1980. Journal of 
Environmental Management vol. 17, pp. 311–323.
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In the absence of marked changes in population distribution and land use in 
the NT, and under climate change scenarios that predict increases in extreme 
fire weather conditions, current patterns in the distribution and frequency of 
fires are likely to continue, if not intensify, for decades to come, unless much 
greater efforts are made actively to manage fire regimes.13
 Reducing savanna burning emissions4.2 
Significant opportunities exist to abate emissions from savanna burning 
through the application of strategic fire management practices and 
associated monitoring and development of robust emissions accounting 
protocols. These opportunities apply particularly in monsoonal regions 
of the NT where annual fire frequencies are high. That potential has 
already been demonstrated with the development of a commercial-scale 
greenhouse gas emissions offset project, the West Arnhem Land Fire 
Abatement (WALFA) project, involving implementation of enhanced fire 
management over 28 000 km2 of Aboriginal-owned western Arnhem Land. 
The WALFA offset has been recognised by the Australian Government 
as meeting the intent of the Darwin LNG Plant undertaking as part of the 
environmental impact assessment of the project to make carbon offsets.  
The NT Government, project partners and the Australian Government are 
currently exploring whether, and if so, how savanna fire abatement projects 
can be formally accredited against the foreshadowed national standards for 
offsets.   
A key feature of the WALFA project is that it aims to reduce greenhouse 
gas emissions (CH
4
 and N
2
O) from burning in the project area compared 
to an established pre-project ‘business-as-usual’ baseline. This approach 
is different from carbon sequestration (e.g. plantation forestry) projects 
under the Kyoto Protocol, which aim to remove greenhouse gases from the 
atmosphere. In essence, WALFA is a fire and land management project 
reliant on the delivery of management services, and is not concerned with 
issues surrounding the ownership of carbon per se. Payment for contractual 
services is not for carbon sequestered, but for services delivered that 
reduce the annual extent of burning in the project area, and consequently 
the level of annual emissions.
The WALFA project aims to deliver an annual abatement of 100 000 tonnes 
of CO
2
-e, representing just over a quarter of the annual average levels 
across the 10-year baseline. For the three years of operation (2005-2007), 
the project has exceeded that requirement by 50 per cent. In addition 
to emissions abatement, the project aims to deliver by contract over 17 
years significant culturally-appropriate, regional Indigenous economic 
development and employment outcomes, and biodiversity benefits. 
13 CSIRO, 2007, Climate change in Australia, available at http://www.climatechangeinaustralia.gov.
au/documents/resources/, [accessed April, 2008]
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For WALFA, and for similar landscape-scale projects currently under 
development in other parts of the Northern Territory and elsewhere in 
northern Australia, four key components are required:
Collaborative on-ground•	  partnerships for effective delivery of 
strategic fire management involving different property holders.  
Effective governance arrangements•	  for providing sound business, 
administrative, and legal frameworks. This will be especially 
pertinent for developing effective project arrangements in multi-
tenure settings.
Robust research and monitoring frameworks, and formal •	
accreditation to deliver confidence in the underlying science, as 
well as in the levels of emission abatement achieved. To date, most 
research effort has targeted the western Arnhem Land region. The 
principles and processes developed as part of that project have 
general applicability to other savanna landscapes of the Top End 
and, with appropriate refinements, are transportable to new project 
sites around the world. 
Supportive policy•	  settings which recognise that prescribed 
burning of savannas offers significant opportunities for reducing 
greenhouse emissions and other adverse environmental and 
human health outcomes in fire-prone rural and remote northern 
Australia, and at the same time could provide meaningful economic 
and employment opportunities for Indigenous communities and 
enterprises, including some of the most disadvantaged in our 
society.14
In considering these issues, it should be noted that the United Nations 
Framework Convention on Climate Change, Kyoto Protocol and the 
decisions of parties summarised in the Bali Roadmap all call for emissions 
reductions to be delivered in ways that are equitable, do not deny access 
to the benefits of sustainable development, and protect the interests 
of Indigenous people.15 The opportunities in delivering offsets through 
strategic management of savanna fire, as exemplified by the WALFA 
project, appear well matched to these obligations.
14 Whitehead, PJ, Purdon, P,, Russell-Smith, J & Sutton, S 2008, Indigenous people in northern 
Australia: An emerging contribution to the global management of climate change through 
prescribed savanna burning. Public Administration and Development, in review.
15 The Bali Roadmap refers to the outcome of the international conference of parties to the UNFCCC 
and the Kyoto Protocol held in Bali, Indonesia, in December 2007.
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Treatment of savanna burning emissions
Combustion of vegetation during savanna fires produces a number of 
greenhouse gas emissions, including carbon dioxide (CO
2
), methane (CH
4
) 
and nitrous oxide (N
2
O). As vegetation regenerates after burning cycles 
(in the following wet season in the case of the NT), the carbon dioxide 
released into the atmosphere during burning is reabsorbed (sequestered) 
into vegetation during its growth period. This means that net CO
2
 emissions 
from savanna fires are assumed to be zero, and so these emissions are not 
reported. Savanna fires do however release significant amounts of CH
4
 and 
N
2
O, and it is these greenhouse gas emissions that are reported after being 
converted to CO
2
 equivalents. Understanding this treatment of savanna 
burning is critical to recognising how the strategic management of savanna 
fires can lead to a reduction in emissions.  
Under international guidelines, greenhouse gas emissions from ‘prescribed 
burning of savannas’ are treated as agricultural emissions, and are 
therefore reported under the agriculture sector in Australia’s National 
Greenhouse Gas Inventory.16 Because it is difficult to distinguish between 
natural fires and fires caused by humans, all emissions from savanna fires 
are deemed to be anthropogenic for reporting purposes.
 Policy options4.3
As discussed in Chapter 3, the Australian Government is designing a 
national emissions trading scheme (ETS) for implementation by 2010. This 
detailed ETS design process will include consideration of how savanna 
burning is covered under the scheme (if at all) and whether or not it will be 
a liable activity under the agriculture classification (i.e. whether emissions 
permits will be required).
It is anticipated that some emission sources, including emissions from the 
agriculture sector, will not be covered by the AETS in its early years.17 This 
is due in part to current difficulty in measuring emissions from agricultural 
sources. 
The main issue for the NT is how savanna burning emissions will be treated 
by the Australian Government under both the ETS and broader climate 
change policies. There are several options here, including to:
16 IPCC (1997). Revised 1996 Intergovernmental Panel on Climate Change (IPCC) Guidelines for 
National Greenhouse Gas Inventories. 3 vols. IPCC/OECD/IEA, Paris.
17 Senator the Hon Penny Wong, Minister for Climate Change and Water, Climate Change: A 
Responsibility Agenda, Speech to the Australian Industry Group, 6 February 2008, at http://pdf.
aigroup.asn.au/representation/events_and_speeches/Penny_Wong_Speech_6Feb08.pdf
N o r t h e r n  T e r r i t o r y  G o v e r n m e n t34
D i s c u s s i o n  P a p e r  o n  N T  C l i m a t e  C h a n g e  I s s u e s D i s c u s s i o n  P a p e r  o n  N T  C l i m a t e  C h a n g e  I s s u e s
Treat savanna burning as a greenhouse gas emission for which 1. 
emission permits would be required under the ETS.
Employ a baseline and credit approach, with incentives provided 2. 
where emissions were reduced below the baseline.
Adopt an approach outside the ETS which considers any objective 3. 
of reducing emissions from savanna fires, within a holistic approach 
to the positive and negative environmental effects of burning. This 
might be incorporated into any extension of the WALFA model to 
other areas of grassland.
In the first instance, if agriculture were directly covered by the ETS and 
savanna burning continued to be treated as an agricultural emission, all 
savanna fires would attract liabilities and would require permits under the 
ETS. This means that landowners and managers responsible for fires 
would be required to hold and acquit permits for every tonne of greenhouse 
gas emissions produced by burning. Failure to do so would attract a 
penalty. Because of the large number of individual fires and the presence 
of many land users with different reasons for lighting fires, however, in 
practical terms the identification of liable parties would be all but impossible. 
Attempting individual attribution would place a very onerous burden on 
the NT Government and land holders, generating high compliance costs 
for uncertain returns. It would create particular problems for  Indigenous 
people. They earn no cash incomes from their use of fire, but burning 
retains great cultural significance and helps sustain the customary economy 
through its role in hunting and creating conditions favouring important 
harvested species. Under this option, however, if the compliance issues 
were resolved it may be possible to issue permits gratis, so that if traditional 
land owners reduced their burning they would gain the benefit of being able 
to sell permits on the open market.
Secondly, a baseline and credit approach, with penalties for overshooting 
the baseline and rewards for undershooting also has some positive 
elements in principle. Baselines would need to be long to take account of 
year-to-year variation in areas burned and would need to apply specific 
areas of grassland managed by identifiable parties. The WALFA project, for 
example, uses a 10-year baseline. When fire management groups reduce 
burning below the baseline, they could earn credits. Alternatively, free 
emissions permits could be allocated to cover below-baseline emissions.
Where managers were able to reduce emissions below the baseline, these 
permits could be sold on the open market.
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The third option, the more holistic approach, would exclude savanna 
burning from the ETS. The challenge would be to design a management 
regime that recognised both the negative environmental outcomes from 
savanna burning in terms of greenhouse gas emissions and the positive 
role of fire in savannas as a key ecological process in maintaining healthy 
ecosystems. This approach would also recognise the social and cultural 
importance of savanna fires in the context of customary Indigenous 
practices. The administrative costs of this could be high, given that a 
case-by-case approach may be required. As with the first two options, this 
approach could be structured so as to provide incentives to Indigenous 
groups willing to take up the challenge.
In any option, the attribution of fires to individuals to assign benefits or 
penalties is likely to be impracticable. The problems of individual attribution 
may be avoided by aggregating measurements of fire incidence and extent 
over large spatial scales and bringing together all relevant land managers 
in cooperatives to coordinate their management actions and share both the 
responsibilities and potential rewards from improved fire management. 
WALFA provides an example of what can be achieved at the regional scale. 
It has demonstrated that the science and technology exists to measure the 
incidence and extent of fires and to calculate emissions associated with 
them. Importantly, it has also shown that coordinated action to reduce large 
destructive fires is feasible, even in very difficult terrain. Other issues that 
also need to be addressed to consolidate progress include:
establishing the regulatory structure within which projects could •	
operate and the NT savanna would be monitored
the need to accredit savanna fire abatement projects generating •	
well-defined greenhouse gas emissions entitlements
engagement, skills development and training of Indigenous and •	
rural communities to undertake and participate in burning, monitor 
burning and manage projects
treatment of catastrophic wildfire as a separate issue to be •	
addressed under robust risk management arrangements
developing a clear understanding of all the costs and benefits of •	
savanna fire abatement programs, particularly the environmental 
and other risks of reductions in prescribed and Indigenous 
customary burning.
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If savanna burning were to be accredited as an offset activity, specific rules 
would apply. Key issues under current international and Australian offset 
rules include notions of permanence and additionality. 
Permanence requires that the activity produce a permanent change in 
emissions (reduction or removal) such that the activity cannot just take 
place for the purposes of meeting monitoring requirements and then 
revert back to regular activities at a later date. It is questionable whether 
permanence is an issue for fire abatement projects, as an annual reduction 
of emissions against a baseline is a reduction for that year regardless of 
future activity. 
Additionality requires that the activity taking place is additional to business 
as usual and delivers a real and measurable emissions reduction. Eligible 
savanna burning emissions reduction activity (say, a managed burning 
program) must deliver real abatement, taking place as a result of the 
incentives of the ETS (see discussion at Section 3.2), and must have not 
otherwise occurred through standard management practice. The emission 
reductions therefore can only be accounted through one creditable program.
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 Points for discussion4.4 
Question 16 How should savanna burning be defined and treated 
so as to maximise environmental, economic and social 
benefits while maintaining the integrity of national climate 
change policy?
Question 17 Whatever emissions policy framework is adopted, it 
presumably follows that annual emissions from savanna 
burning will need to be assessed against established 
‘business-as-usual’ baselines for different jurisdictions, 
regions, groups of properties, even individual properties. 
How would the baseline be defined? What are the 
appropriate land units for such assessment? How is 
savanna burning measured and monitored and how 
practical and accurate is the approach? Is this approach 
transferable across the NT?
Question 18 What types of opportunities exist in the NT to roll out more 
programs similar to the WALFA program? Do Indigenous 
and other communities see potential value in managing 
savanna burning through similar programs in the medium 
to longer term? What potential commercial opportunities 
may exist?
Question 19 Which locations in the NT are most conducive to the 
establishment of new savanna burning emissions 
abatement projects? What is their emissions abatement 
potential?  
Question 20 What resourcing (e.g. initial feasibility assessment, 
training, infrastructure, business planning, governance 
development, biophysical research) and financial 
investment may be required to bring potential projects 
to operational capacity? Which community partnerships 
and structures are best suited to delivering and governing 
these projects? What are the likely short and longer-term 
associated cultural, health and well-being, environmental 
and economic benefits, especially as these relate to rural 
and remote communities? 
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Electricity and gas5. 
 Stationary energy and climate change5.1 
Figure 5.1:  Stationary energy emissions18
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Both nationally and internationally, the combustion of fossil fuels makes the 
greatest contribution to the production of greenhouse gas emissions. The 
rate of climate change has accelerated since the turn of the century largely 
as a result of the rapid growth of developing economies, particularly China 
and India, where the fossil-fuel based electricity networks are growing 
quickly to supply the economies with the power that they need. In China, 
for example, on average a new coal-based electricity generation plant is 
commissioned every week. 
In Australia, stationary energy (predominantly electricity generation) 
contributes to half of our greenhouse gas emissions. The figure for the 
NT, where electricity plants are generally fuelled by gas, is less, at around       
18 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
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28 per cent in 2005. Nevertheless, this figure is distorted by the major 
contribution that savanna burning makes to the NT’s emissions. As can be 
seen from Figure 5.1, per capita emissions from stationary energy in the 
NT compete with those recorded by Western Australia to be the highest 
in the federation. Both WA and the NT play host to a number of energy-
intensive resource-based industries and this may be one of the reasons 
why emissions from stationary energy are relatively high.
Because stationary energy worldwide accounts for the lion’s share of 
greenhouse gas emissions, there is a strong focus internationally on 
reducing emissions from electricity generation. The difficulty is that coal 
provides very efficient, low-cost electricity that underpins the industrial base 
of many countries. 
Shifting to low carbon generation technologies represents one avenue 
to reducing emissions. Another is to improve energy efficiency in our 
community — both by energy conservation (i.e. reducing unnecessary 
demand) and by improving the design of our buildings and appliances.
 The NT’s energy supplies5.2 
Current market situation
The NT electricity market is relatively modest in size and is not linked to one 
continuous transmission and distribution network. There are a large number 
of electricity users in the NT that are not connected to a significant grid. 
As well as mining and resource projects, some of which are major energy 
users, these include large pastoral properties that can also be significant 
users of electricity. Many of these entities, as well as remote communities, 
generate electricity using diesel fuel, which has a relatively high carbon 
footprint. The main Darwin/Katherine and Alice Springs networks distribute 
electricity largely generated by gas.
Relatively small networks, such as those in the NT, are ideally suited 
to natural gas. Gas-fired generation plants can be developed to meet 
very modest load requirements and can be configured for base load, 
intermediate and peaking requirements. The other major benefit of natural 
gas as a fuel for electricity generation is that, for a fossil fuel, it has a 
relatively low carbon footprint. A combined cycle gas turbine (CCGT) 
generator, for example, emits around 0.4 tonnes/CO2 per MWh as opposed 
to 0.9 tonnes for black coal and upwards of 1.25 tonnes for brown coal. 
Open cycle gas turbines, which are the predominant technology used in the 
NT, however, emit at least 0.7 tonnes/CO
2
 per MWh and so do not have a 
substantial advantage over black coal. 
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The electricity supply in the Darwin/Katherine network is generated using 
natural gas from the Amadeus field near Alice Springs. This resource is 
running out, however, and will be supplemented from 2009 with a new 
supply from the offshore Blacktip field which will meet the Power Water 
Corporation’s needs to 2020 and beyond. There are a number of further 
offshore fields that may be too small to supply a LNG facility but which offer 
the prospects of future domestic gas supplies. 
One current problem is that not all customers that want to use natural 
gas are connected to the network, while they also cannot obtain a gas 
supply to run their own generators. Alcan’s alumina project is expanding, 
for example, and, at this stage, has not secured a gas supply. With rapid 
economic growth and the development of more resource-based projects in 
remote locations, some businesses are examining the prospect of trucking 
in LNG (or CNG). Otherwise, diesel fuel, which has a substantial carbon 
footprint, is increasingly being used for electricity generation. 
Future energy supplies
In the longer term, it will be essential for the NT to continue to have access 
to competitively priced energy supplies with a modest carbon footprint. 
Given the increased attractiveness of natural gas in an ETS environment, 
two issues for the medium term are: 
The relative economics of transmission/distribution infrastructure •	
in a carbon constrained world. Gas and electricity network 
infrastructure costs are likely to reflect market demand for (currently) 
specialised skills, while the steel needed for pipes and wires is 
emissions-intense in its production. In addition, transmission losses 
on electricity networks are significant over long distances. These 
factors will be exacerbated by the NT’s small population and vast 
terrain.
The continuing desirability of bringing more gas onshore. Given the •	
initial costs of doing this, a project normally requires a significant 
market, often with a substantial take or pay contract, to make it 
commercially viable.
Whilst gas is likely to continue to underpin the NT’s energy supplies, as 
carbon prices rise it is unlikely to remain as cost-efficient as other sources 
of energy in the much longer term. There is a need to examine alternative 
low to zero carbon alternatives for the future, particularly for continuous 
(base/load) power supplies.
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The alternatives to fossil fuels are still problematic. For example:
wind and solar •	 energy are much more expensive than fossil 
fuels and can not be used for base load generation without fossil 
fuel back-up due to their intermittent nature. Solar thermal offers 
some prospect in terms of cost and being available for base load 
operation
geothermal and wave/tidal•	  power are highly promising but 
commercial resources are limited and unproven. Depending 
on the resource location and the cost of bringing the energy to 
market, geothermal energy promises to be price competitive and is 
suitable for base load power. The NT’s tidal resource appears to be 
promising but it needs to be explored further and the distance from 
markets may be an issue
carbon capture and storage•	  (CCS) has a great potential but at this 
stage the cost of carbon capture remains high and the technology 
may not be commercially viable until after 2020. This issue may be 
important for the NT in terms of the future use of gas
nuclear power currently•	  provides the most competitive zero 
emissions base load technology but although new designs have 
excellent economics and built-in safety, there are still concerns 
about waste disposal and weapons proliferation.19 
However, notwithstanding existing problems with alternative fuels, 
technological developments are being pursued around the world and the 
Territory will continue to investigate alternatives appropriate to the NT.
There are additional problems when considering these and other 
technologies in the context of the NT’s available resources and relatively 
modest energy market. Wind power is not generally suited to the NT’s 
climatic conditions. While solar power has considerable potential in remote 
communities and in the arid and semi-arid zones (Alice Springs is now a 
Solar City), it may have problems in Darwin due to cloud cover during the 
wet season and potential damage to solar panels during cyclones. Coal 
with CCS may not be viable because of the minimum size of the generating 
units. A similar argument applies to nuclear power even in the event that 
government bans were lifted. Gas with CCS is another option but presently 
the technology faces some commercial challenges while suitable reservoirs 
for carbon storage would need to be identified and tested.
19 See e.g. HM Government (UK), Meeting the Energy Challenge: A White Paper on Nuclear Power, 
London, January 2008.
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In the longer term, two technologies that offer some promise are 
geothermal and tidal power. Little exploration has yet been undertaken 
for prospective geothermal sites but there have been discoveries around 
Katherine. Other prospective sites are relatively remote from existing load 
centres. The cost of tidal power is currently similar to that of offshore wind, 
which would make it difficult to compete. If costs can be reduced there 
are some prospective sites in the NT where the tidal range is considerably 
greater than in the southern states. 
The Australian Government has mandated that 20 per cent of electricity 
supplies will need to be provided from renewable sources from 2020. The 
most efficient way of implementing this policy would be on a national basis 
so that the cheapest sources of renewable energy could be developed. On 
its own, the Territory would have difficulty in complying with a 20 per cent 
renewable target by 2020.
It would be hoped that some funding would be available from ETS revenue 
recycling to assist the Territory in developing its future clean energy options.
	 Energy	efficiency5.3 
Energy has always been cheap in Australia. Combined with the fact that most 
of the nation enjoys a temperate climate without extremes of heat and cold, 
this means that we have always been relatively unconcerned about energy 
use. Our houses, commercial and industrial buildings generally are badly 
insulated. In many cases, the owner of the building does not occupy it and so 
is relatively unconcerned about the energy costs borne by the tenant. 
Improving energy efficiency offers the community a big ‘free kick’. By 
conserving energy we can both improve greenhouse outcomes and make 
ourselves better off at the same time.
There are two main aspects to the issue of energy efficiency. 
First, there are major behavioural issues. Many of us leave appliances on 
standby, do not switch off lights when leaving a room and generally are 
unconcerned about energy usage. This behaviour pattern does nothing 
to improve our standard of living but is merely wasteful. By wasting our 
resources on energy we do not need, we reduce our economic wellbeing by 
constraining our ability to spend money on other things.
A major question is how we can induce people to change their behaviour 
as far as energy use is concerned. Clearly the price of energy will increase 
as a consequence of the ETS and this will have some effect on demand. 
Various energy reduction awareness campaigns are already in place 
in the NT, such as through the COOLMob. Other means of elevating 
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this important issue in the public consciousness need to be identified. 
Nevertheless, it would be unrealistic to pretend that policymakers yet have 
an effective solution to the problem of behavioural change in the use of 
energy.
In the NT, the Department of Business, Economic and Regional 
Development is currently developing a Business Energy Efficiency 
Program, with ongoing support and advice from other government 
agencies. The Program will primarily target small and medium enterprises 
in the NT and assist them to improve their energy efficiency through the 
provision of training and grants to implement initiatives. In addition to 
reducing their exposure to increased electricity prices, benefits to business 
will include monetary savings through decreased energy use, improving 
their environmental performance and meeting demand from customers and 
clients for greenhouse-friendly products and services. A further aim of the 
program is to provide support for the development of a new industry sector 
in the area of energy management services.
In addition to behavioural change, the second issue is that there are 
major concerns relating to design, particularly the design of buildings 
and the appliances that we use inside them. As discussed in Chapter 3, 
there are now national policies in place to ensure that appliances meet at 
least minimum efficiency standards. There may well be scope for these 
standards to be tightened in several areas. The Building Code of Australia 
(BCA) includes minimum energy efficiency requirements, including 
requirements for northern and central Australian climate zones. The NT 
is reviewing the cost-effectiveness of recent BCA changes with respect to 
their possible introduction in the NT. National policies on building design, 
however, often have only a limited applicability to the tropics, where quite 
a different approach is often required. There is a case for designing low 
energy consuming buildings which reduce reliance on mechanical sources 
of heating and cooling and use materials with low embodied energy.
Design in remote areas also requires a different approach particularly 
in terms of materials, transport, servicing and maintenance, and power 
generation. Here much greater use of renewable energy sources also can 
be made.
In terms of the energy efficiency of buildings, there is much that can be done 
in the NT. One approach would be to introduce increasingly stringent energy 
efficiency requirements in the future and work could be completed by the 
NT Government to ensure such requirements are optimised with respect 
to NT climate zones and construction issues. Incentives can be designed 
to induce owners of buildings to retrofit energy efficiency. As the largest 
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lessee of buildings, the NT Government can have a major influence. The 
NT Government has already announced that in the future it will only lease 
buildings which meet defined energy efficiency standards.
 Points for discussion5.4 
Question 21 The intent of climate change policy is that the energy 
cost increases resulting from the ETS should be passed 
on in higher prices (the polluter pays principle). What is 
the most effective way of passing on price signals to the 
community while protecting less wealthy households from 
the effects of increased costs?
Question 22 Where are the NT’s future energy supplies likely to 
come from in a carbon constrained world? How can the 
Territory best develop renewable energy in the most 
efficient way? Are there likely to be any commercial 
options for carbon capture and storage in the NT? 
Question 23 How can the NT Government best ensure the security 
of the Territory’s future energy supplies at a competitive 
cost?
Question 24 How can we change our community’s behaviour so as 
to conserve more energy? What kind of awareness 
campaigns are likely to be successful? What other 
measures may be required?
Question 25 What practical steps can the NT Government take to 
encourage greater efficiency in the way we use energy?
Question 26 Do we need to bring about significant changes in the 
way we design our buildings in the NT? How can we 
encourage owners of existing buildings to invest in 
energy efficiency measures?
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Transport6. 
 Emissions from the transport sector6.1 
Figure 6.1: Transport emissions20
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An effective transportation network is crucial to the NT economy because of 
our distance from major population centres and markets. Transport use in 
the NT is largely determined by the region’s low population density and the 
wide geographical dispersion of communities and industry. 
The greenhouse gas emissions from transport are generated by the use 
of energy, principally through fuel combustion. In 2005, energy use for 
transport contributed 80.4Mt to Australian greenhouse gas emissions, 
representing 21 per cent of energy sector emissions and 14 per cent of total 
emissions. Between 1990 and 2005, net emissions from transport use grew 
by 30 per cent nationally, compared to overall energy sector emissions 
growth in the same period of 36 per cent. 
In the NT, transport emissions in 2005 amounted to 1.4Mt of CO2-e, 
representing 10.3 per cent of total Territory emissions. This is significantly 
20 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
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less than the nationwide level of 14.4 per cent. If we exclude savanna 
burning from the data, however, transport emissions represented 16 per 
cent of the NT’s total emissions in 2005, compared with a national figure of 
15 per cent. 21  As shown in Figure 6.1, per capita emissions from transport 
are higher in the NT than in any other Australian jurisdiction. Although 
transport emissions in the NT have increased by 44 per cent since 1990, 
this growth occurred in the early 1990s and emissions have been virtually 
stable over the past decade.
 Transport in the NT6.2 
In 2006-07, the transport and storage sector — defined as economic 
activity primarily engaged in passenger or freight transport, by road, rail, 
water or air, as well as related logistics and storage services — contributed 
industry value added of $554 million to the NT economy, representing      
4.1 per cent of GSP. In the 2006 census, the number of jobs in the sector 
was estimated to be over 3500, which at that time was around 4 per cent of 
all Territory employment. 
The Territory’s widely dispersed population and large geographical area has 
shaped transport infrastructure. Traditionally, road transport has been the 
dominant mode, though the recent opening of rail routes between Adelaide 
and Darwin has led to significant substitution from road to rail, especially 
for freight transport, and it is likely that this will substantially re-shape the 
profile of transport use in the NT. It will also further boost the development 
of the resources sector by providing cost-effective transport of bulk 
materials.
The upgrading of marine transport links as part of the AusLink corridor 
development strategy has included the expansion of Darwin Harbour’s port 
facilities. Key cargo traded at the Darwin Port includes livestock, commodity 
and some agricultural exports, petroleum, foodstuffs, and other consumer 
good imports. Darwin serves as a terminus for a number of exported mining 
outputs, including uranium, manganese, iron ore and LNG, as well as 
significant numbers of livestock.22 
For domestic use, motor vehicles are the dominant mode of transport. The 
average distance travelled by motor vehicles in the Territory is around 2000 
kilometres a year above the national average, reflecting longer distances 
between settlements and higher than average business travel by road. 
21 Australian Greenhouse Office. (2007). Australia’s National Greenhouse Gas Accounts, State and 
Territory Greenhouse Gas Inventories 2005. 
22 Department of Business, Economic and Regional Development, 2006, Northern Territory Industry 
Sector Snapshots. Northern Territory Government. Adelaide-Darwin Corridor Strategy 2007; 
Port of Darwin Statistics, Darwin Port Corporation. http://www.nt.gov.au/dpa/port_statistics.html 
[Accessed April 21st 2008].
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The major contributor to transport use levels (and emissions) in the NT 
is the transport of freight, driven by the Territory’s large area and relative 
distance from other Australian population hubs. Distance is the main 
determinant of the freight transport mode. While road transport dominates 
the shorter trips involved in intra-state freight travel (over 99 per cent of 
trips), other modes are more important for longer distance journeys. The 
majority of freight from other states to the NT was transported by road, 
though this is a far smaller proportion than for intra-state trips, at 57.3 per 
cent. Freight from the NT to other states was mainly transported by sea 
(48.3 per cent).
These statistics suggest that the relatively new rail link between Darwin 
and the southern states has yet to be fully exploited. Anecdotal evidence 
suggests that the availability of an efficient rail link is assisting in the 
development of resources projects in remote locations which are in 
reasonable proximity to the railway line.
In terms of tourism, the pattern for visitors to the NT was similar for both 
domestic and overseas visitors — about 70 per cent came by air, while 
around one-quarter were self-drive. Intra-territory travel is typically self-drive. 
Only 18 per cent of intra-Territory visitors (that is, Territorians travelling to 
other parts of the NT) travelled by air while 75 per cent were self-drive. 
Because of its relevant isolation, air transport is of great importance to 
the NT. Domestic aviation is likely to be affected by the ETS, while the 
treatment of international aviation will evolve over time.
 Transport and emissions reductions6.3 
The National Emissions Trading Taskforce recommended in its final report 
(December 2007) that coverage of an ETS should include the transport 
sector from the outset. Provided emissions permits were acquitted 
upstream, at the wholesale level, incorporation of transport fuels in the ETS 
would be relatively simple and cheap. 
In its Interim Report, the Garnaut Climate Change Review’s approach 
to an ETS includes the transport sector, noting that civil aviation and 
sea transport may need to be treated as TEEIIs. In February 2008, the 
Garnaut Review held a Public Forum for Transport, Planning and the Built 
Environment. The forum discussed options for reducing emissions from 
passenger and freight transport, including:
technical improvements to vehicles such as weight reduction, •	
engine efficiency, exhaust pollution composition and traffic 
behaviour; 
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alternative fuels•	
altering the transport mix, principally switching from private to public •	
transport
increasing the proportion of non-motorised modes of transport•	
modifying household and industry travel distances and patterns. •	
There are a number of difficulties with all of these areas. The major 
automotive companies around the world are expending billions of dollars on 
research and development into more greenhouse-friendly engine systems 
but progress has not been as satisfactory as was anticipated. The only viable 
alternative to petrol/diesel propulsion at present is the hybrid car. While 
worthy, this still produces significant emissions and costs around 30 per cent 
more than a standard vehicle with similar attributes because of the need to 
have two motors. Whole-of-life costs are also higher. Electric cars may be 
one solution but battery technology will need to be significantly improved to 
give them a satisfactory range.
It is widely considered in the industry that hydrogen fuel cells are the ultimate 
solution, but this technology is unlikely to be commercially viable before 2030.
The timing of greenhouse-friendly technological change in the transport 
sector suggests that in the medium term other sectors, where technological 
change is more feasible, will shoulder more of the ‘heavy lifting’ in terms of 
reducing greenhouse gas emissions.
Within the NT Government, revising polices to mandate the use of four 
cylinder vehicles has seen an increase within the NT Fleet of such vehicles 
from 42 per cent to 57 per cent.
Some alternative fuels, such as certain biofuels, offer lower emissions. There 
are three main issues with biofuels, however.
producing them may reduce the land area available to grow food•	
clearing land to produce biofuels gives rise to greenhouse gas •	
emissions
the amount of fossil fuel used to produce biofuels may be relatively •	
high.
The other solutions require behavioural change which may be difficult to 
achieve. It certainly should be possible to change behaviour at the margin in 
areas where there are other benefits to be derived from it. Walking or cycling 
to the local shop has health benefits as well as reducing emissions.
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There is also the potential to increase car pooling/sharing a car to and from 
work – perhaps encouraged by the provision of concessional car parking 
charges.
In general, however, the motor car is an important element in community 
social and economic well-being.  While increases in fuel prices consequent 
on an ETS may change behaviour, this may only be at the margin. An ETS 
of around $20/tonne CO
2
-e would increase petrol prices by around five 
cents/litre.
A notable omission from these Garnaut policy proposals is the idea of a 
congestion charge in major cities. 
 NT transport policy6.4 
Reflecting the importance of road travel in the Territory, the NT Government 
transport policy is dominated by initiatives relating to roads – motor 
vehicles, bus services and infrastructure, and heavy vehicle use. Currently, 
major areas of policy focus in the NT include the development of major 
interstate transport corridors, including upgrading and ongoing maintenance 
of road infrastructure, the implementation of National Transport Reform 
initiatives, the development of a Public Transport Framework which will 
provide strategic direction for public transport infrastructure and services, 
and a review of the Territory’s aviation strategy.23 A key priority for transport 
infrastructure in the NT is the development of major corridors from Perth-
Darwin, Adelaide-Darwin and Brisbane-Darwin, as part of the AusLink 
National Corridor Strategies.24
There is no metropolitan passenger rail system or non-road public transport 
infrastructure in the NT. Public transport in the NT is dominated by bus 
use. Two key functions of public transport in the Territory are to ensure 
the provision of public or subsidised transport for school children; and 
to provide special services for major sporting, cultural and community 
events for significant traffic safety management and environmental 
benefits. The NT Government’s Transport Group is currently developing 
a Public Transport Framework to provide strategic direction for public 
transport infrastructure and services into the future. This framework will 
guide development of routes, timetables and future services. Important 
considerations in this process will be to intergrate public transport into the 
lands planning process, particularly in new residential developments, to 
increase equity of services and reduce future reliance on private vehicles. 
23 Department of Planning and Infrastructure. (2007). Travel Services Annual Report 2006-07. 
Retrieved from http://www.nt.gov.au/dpi/publications/annualreport/dpi/2006-2007/index.shtml
24 This is in conjunction with the Australian Government Department of Infrastructure, Transport, 
Regional Development and Local Government; see http://www.auslink.gov.au/whatis/network/
corridors/index.aspx 
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The NT Government has moved to increase the proportion of four-
cylinder vehicles in its own fleet, including cases where a motor vehicle 
is provided to an official or public employee as part of their package. The 
NT Government is also in the process of implementing TravelSmart as 
part of the national program.25 The TravelSmart program seeks to reduce 
individual reliance on the private motor vehicle by encouraging healthy and 
less greenhouse intensive forms of travel, such as walking, cycling, car 
sharing, car pooling and telecommuting, 
Key issues in the transport sector which will impact on the NT’s efforts to 
reduce greenhouse gas emissions include:
the inherent challenges of an efficient, effective transport network •	
given low population density and large geographical area
ensuring that transport infrastructure capacity remains sufficient to •	
promote vibrant economic activity in key industries
ensuring that transport access, particularly for remote communities, •	
can be maintained.
25 Northern Territory Transport Group, ‘What is TravelSmart?’ Retrieved April 16, 2008, from http://
www.travelsmart.nt.gov.au/transport/policy/travelsmart/index.shtml; TravelSmart Australia, About 
TravelSmart. Retrieved April 16, 2008, from http://www.travelsmart.gov.au/about.html; Northern 
Territory Transport Group, The NT TravelSmart Workplaces Project – 2006-2007. Retrieved April 
16, 2008, from http://www.travelsmart.nt.gov.au/transport/policy/travelsmart/whatis/project.shtml .
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 Points for discussion6.5 
Question 27 What role should the NT transport sector have in 
addressing overall NT greenhouse gas emissions? What 
actions could be taken by governments, businesses and 
households?
Question 28 What types of policies might encourage both transport 
emissions abatement and continued economic growth by 
the dominant NT industries such as mining, livestock and 
agriculture, and tourism?
Question 29 How can the NT encourage the use of rail to undertake a 
larger share of the overall transport task in the NT? 
Question 30 How could e-business and telecommuting be encouraged 
in the Territory so as to reduce emissions from transport 
related to trade, business and government travel?
Question 31 How can we encourage behavioural change in the 
community, such as by greater use of existing bicycle 
tracks?
Question 32 Should the NT Government and/or employers encourage 
car pooling? How could this best be achieved?
Question 33 Is there a need for greater investment in public transport 
in the NT and if so, in which areas? Should this occur 
without recourse to further government subsidies, and if 
so, how? How should the NT deal with future increases in 
traffic congestion?
Question 34 How can the NT transport policy better connect rural and 
remote NT communities through a range of sustainable 
transport options?
Question 35 How could providers of road-based transport for tourists 
(e.g. touring companies) be encouraged to adopt new 
technology such as low emission passenger vehicles? 
How could other tourism-related transport providers (e.g. 
scenic and charter flights) be encouraged to reduce or 
offset their emissions?
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Industry7. 
 Industrial emissions7.1
Figure 7.1: Emissions from industry26
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According to the National Greenhouse Gas Inventory, direct emissions from 
industry are low in the NT (Figure 7.1). 
As well as its own emissions, industry’s use of energy is a significant 
contributor to the NT’s carbon footprint, accounting for 51 per cent of total 
energy emissions (excluding transport emissions). 
The NT economy has experienced rapid economic growth in recent years. 
In the three years from 2004-05, Gross State Product grew by 6.0, 7.5 
and 7.2 per cent respectively. While all sectors of the economy have 
performed well, this growth has been underpinned by a strong expansion 
in investment and exports in the minerals sector (including minerals 
processing). The NT has established a strong position in energy exports — 
LNG, oil and uranium — and also in a number of other minerals including 
26 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
D i s c u s s i o n  P a p e r  o n  N T  C l i m a t e  C h a n g e  I s s u e s
N o r t h e r n  T e r r i t o r y  G o v e r n m e n t 53
D i s c u s s i o n  P a p e r  o n  N T  C l i m a t e  C h a n g e  I s s u e s
bauxite and alumina, manganese and iron ore. As in Western Australia, the 
minerals and energy sector accounts for around one-quarter of the NT’s 
economy (compared with the average for Australia as a whole of about six 
per cent) and there is a strong potential for further growth.
While these industries are of vital importance to the Territory’s economy, 
they compete with similar industries overseas primarily on the basis of 
price. In this sense they are different to other Australian export industries, 
including manufacturing and services, where product differentiation and 
technology may be important factors underpinning competitiveness. If 
the minerals and energy industries are going to remain internationally 
competitive in the future so as to encourage further investment in the NT, 
keeping costs under control is of critical importance. These industries 
are relatively energy-intensive, and so energy costs are one of the major 
factors affecting competitiveness. 
Other businesses, including small and medium sized business enterprises 
(SMEs), will also be affected by rising energy prices, and it is important to 
understand the impact of this on their competitiveness. 
However, as outlined in section 2.4, there will be a range of opportunities 
offered by global action on climate change.
 Trade-exposed industries 7.2
In terms of our objective of reducing greenhouse gas emissions without 
reducing living standards, the treatment of so-called trade-exposed, 
emissions-intensive industries (TEEIIs) is of critical importance.
Australia’s industrial structure is different from that of most other developed 
countries, being highly reliant for our export income on minerals, energy 
and agriculture. This is true to an even greater extent of the NT’s economy. 
Many of these industries are also energy-intensive, which makes them 
emissions-intensive in a country where energy is derived mainly from fossil 
fuels. Others are emissions-intensive in different ways, for example the 
cattle industry produces methane emissions while LNG production can 
(depending on the characteristics of the particular gas field) give rise to 
significant emissions of CO
2
. 
The cost of fossil fuel-based energy will increase as soon as an emissions 
trading scheme is introduced. This reflects the purpose of the ETS, which 
is to reduce the demand for emissions-intense energy and apply pressure 
to the supply side to switch to greenhouse-friendly energy sources. But 
these new energy sources are likely to be significantly more expensive 
than current supplies. A further very important consideration is that the 
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NT’s minerals and energy industries mainly compete with rivals in developing 
countries. In the first instance at least, industries in developing economies 
will not be subject to a price on carbon. This is because, under the UNFCCC, 
developed countries have agreed to take action first. There is the potential for 
competitor industries in those countries to gain a cost advantage over the NT’s 
energy-intensive exports. 
This means that unless remedial action is taken, the imposition of a carbon price 
via the ETS will result in Australia’s TEEIIs facing a competitive disadvantage 
relative to their rivals in developing countries. There is the prospect of new 
investment and jobs in these industries migrating overseas. Yet there would be 
no benefits in this in terms of addressing climate change. The greenhouse gas 
emissions generated by these projects would simply migrate overseas with the 
investment dollars and the jobs. For this reason, there is wide support for the 
proposal that TEEIIs should be protected from the cost effects of an ETS until 
other countries have joined in the international effort to reduce emissions. This 
proposal was supported by the NETT and by Garnaut in his Interim Report.
Apart from agriculture, industries in the Territory that could be classified as 
TEEIIs include:
alumina refining•	
petroleum and oil exploration and processing•	
natural gas and LNG exploration and processing•	
mineral ore mining (including bauxite and uranium)•	
cement and non-ferrous metals.•	
Investment in these industries has been very strong in recent years. Major 
projects have included:
the expansion of Alcan’s alumina refinery at Gove, resulting in a near-•	
doubling of capacity to 3.8 million tonnes per annum27
the commissioning of the NT’s first LNG production facility at Wickham •	
Point in Darwin, with a second production train now under construction
a significant expansion of the Ranger Mine operated by Energy •	
Resouces Australia, which supplies 10 per cent of the world’s 
yellowcake.
In addition, there are substantial prospects for future investment in the 
minerals and energy sector, with the possibility of a second and even a third 
LNG facility and the development of a number of new mines in the Territory. 
Exploration activity is at a high level, and the commissioning of the railway 
from Alice Springs to Darwin has stimulated further activity in this sector.
27  Alcan Gove, http://www.alcangove.com.au/home/content.asp?PageID=312
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It is important to note that while these industries may give rise to significant 
greenhouse gas emissions, in a lifecycle sense many of them are extremely 
greenhouse friendly. LNG and uranium are exported to provide electricity 
supplies overseas with a low or zero carbon footprint. Exports from the 
Ranger mine alone, if nuclear power is used to replace coal, lead to the 
avoidance of around 150 Mt of emissions annually — equivalent to ten 
times the total greenhouse gases emitted in the NT. While the production of 
alumina and aluminium can be emissions intensive, aluminium is a lightweight 
material that offers emissions savings in its use.
 Policy issues 7.3
The Australian Government is currently developing the details of its ETS 
policy, including the treatment of TEEIIs. The Garnaut Review recommends 
providing transitional measures to TEEIIs in the event that there is no 
global agreement post-Kyoto. Garnaut notes that a threshold would have 
to be established, such that firms could be assessed as to their impact 
on profitability, and assistance provided according to the comparison of 
profitability with the threshold level. 
While gas, the primary source of base load electricity in the NT, has a lower 
component of emissions compared to other fossil fuels, it still contributes to 
greenhouse gas emissions and will carry a carbon cost in the new energy 
prices. This will affect the competitive position of the NT’s TEEIIs. In addition, 
a significant number of the Territory’s trade-exposed businesses generate their 
own electricity, often using emissions-intense diesel as a fuel.
In principle, the policy to support TEEIIs in the interim period before all 
significant emitting countries are subject to a carbon price should apply to any 
energy-using, trade-exposed business. In practice, however, there will be a 
budget constraint in that all the revenue that accrues from permit sales will not 
be used to support TEEIIs. Any thresholds that are established will necessarily 
be arbitrary and will, unless there is scope for some flexibility, create the climate 
change equivalent of ‘poverty traps’. This could occur, for example, if the 
energy costs of an important trade-exposed business were 4.9 per cent of total 
costs, whereas the qualifying benchmark was 5.0 per cent.
The scheme to support TEEIIs needs to be sufficiently flexible to 
accommodate the needs of the industries that would be most exposed to 
competition from countries that do not face a carbon price. One possible 
approach is to measure the likely impact on a business’s profitability of the 
imposition of a carbon price.
In providing support for TEEIIs, it would also be highly desirable to create 
ongoing incentives for continuous improvement in the emissions intensity of 
qualifying industries’ operations. This would enable TEEIIs to contribute to 
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national emissions reduction targets and actively transition themselves in 
preparation for the time when any policy support is removed. The NETT 
addressed this issue by recommending that the level of support provided to 
TEEIIs be calculated against emission baselines that improve over time.  
The treatment of new investment projects is also a critical issue. The 
previous Australian government’s Emissions Trading Task Group suggested 
that these should be excluded from the ETS altogether. While this approach 
may be controversial, it is nevertheless important that Australian policy 
does nothing to discourage new investment in major projects here relative 
to alternative locations overseas.
 Points for discussion 7.4
Question 36 In terms of the emissions profile of the NT, what role 
should NT industry and business, including TEEIIs, 
energy intensive manufacturers and service industries 
and SMEs, play in the climate change strategy and 
emissions abatement for the NT?
Question 37 How can we ensure that the Territory’s industries do 
not suffer a cost disadvantage vis-à-vis overseas rivals 
when the ETS is introduced? Which businesses in the 
NT should be classified as TEEIIs? On what basis is 
this classification justified?
Question 38 How can support for TEEIIs create incentives for 
ongoing improvements in emissions intensity?
Question 39 How should new investment in new TEEII projects be 
treated?
Question 40 How ready are NT companies for the ETS in terms of 
measuring, verifying, auditing, and reporting under the 
National Greenhouse and Energy Reporting System 
(NGERS) capability?
Question 41 What information gaps exist for industry and business 
in assessing options for greenhouse gas emissions 
abatement within an industry?
Question 42 What kinds of new costs do NT industry and business 
expect may arise from the carbon constrained 
economy? How can these be accommodated?
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Agriculture 8. 
	 Emissions	profile8.1 
Figure 8.1 Emissions from agriculture (excluding savanna burning)28
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As can be seen from Figure 8.1, per capita emissions from the agricultural 
sector are more than twice as high in the NT as any other state or the ACT. 
This is likely largely to reflect the fact that agriculture makes a relatively 
greater contribution to the Territory’s economy.
Ruminant livestock
Greenhouse gas emissions from ruminant livestock accounted for nearly 
17 per cent (or 2.3 Mt) of the NT’s total greenhouse gas emissions in 2005. 
These emissions are the third largest source of greenhouse gas emissions 
in the NT after savanna burning and the stationary energy sector. This is 
substantially larger than the national average of a little over 10 per cent. 
These emissions are important because both methane and nitrous oxide 
have a high carbon equivalence — that is, they have greater global warming 
potential than carbon — at 23 tonnes/CO
2
 and 296 tonnes/CO
2
 respectively.
28 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
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These emissions have increased steadily since 1990 in line with growth 
in the Territory’s cattle herd, from which 99 per cent of the measured 
emissions are derived (Figure 8.2).
Figure 8.2: Trends in greenhouse gas emissions by cattle in the NT 1990-200529
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Methane and other greenhouse gases are produced naturally by ruminant 
livestock, such as cattle, sheep, camels, buffalo and other hoofed species, 
through the process known as enteric fermentation. Under the provisions of 
the Kyoto Protocol, emissions accountable in the agriculture sector include 
enteric fermentation, manure management, rice cultivation, agricultural 
soils, prescribed burning of savannas and field burning of agricultural 
residues.30 This chapter addresses the sources of emissions from ruminant 
livestock and the carbon sequestration opportunities of soil.
A missing element under the definitions of both the Kyoto Protocol and 
Australia’s National Greenhouse Gas Inventory (NGGI) is the methane and 
nitrous oxide produced by feral animals, which is significant. The reason 
that feral animal emissions are not included is because this is largely 
an issue unique to one country, namely Australia. However, in the NT in 
particular, feral animal populations producing methane and nitrous oxide 
are large enough to contribute substantially to greenhouse gas emissions 
even if they are excluded from the NGGI. 
Despite the fact that emissions from feral animals are not included in the 
NGGI, considerable sums are spent each year by both the NT Government 
and the private sector in reducing the number of feral camels, horses, 
donkeys and buffalo because they compete with domestic cattle and, apart 
from their impact on greenhouse gas emissions, cause environmental 
harm. 
29 Source: Australian Greenhouse Office, 2007, State and Territory Greenhouse Gas Inventories 
2005
30 United Nations Framework Convention on Climate Change (1998) Kyoto Protocol to the United 
Nations Framework Convention on Climate Change Article 3, Annex A, available at http://unfccc.
int/resource/docs/convkp/kpeng.html [April 2008].
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Taking the methane production figures and conversion rates applied by the 
Australian Greenhouse Office to domestic equivalents and estimates of 
population size from the Department of Natural Resources, Environment and 
the Arts, NT feral animal emissions were about 0.6 Mt in 2007.31 Although this 
figure excludes contributions from feral cattle, pigs and rabbits, it exceeds a 
quarter of the emissions estimated to be produced by domestic stock and, 
together with the effects of added nitrogen to soils, would represent about 5 per 
cent of the Territory’s emissions.
Soil
While soil generally acts as a carbon sink, when it is tilled and farmed, stored 
carbon is released. This activity is included in the NGGI because of human 
impacts which change the balance of greenhouse gas emissions naturally 
stored by soil. In the NT in 2005, 0.5 Mt or four per cent of emissions were 
released by agricultural soils, 98 per cent of which resulted from nitrogen 
added to the soil as a result of grazing by cattle. Nationally in 2005, emissions 
from agricultural soils were estimated 16.6 Mt of CO
2
-e, equivalent to three per 
cent of national emissions.32
Another omission from the NGGI is the potential for sequestration resulting 
from changed land management. One of the consequences of land clearing 
and agriculture acknowledged under Kyoto and the NGGI is soil disturbance, 
which can release nitrous oxide and decarbonated soils. Not included in these 
figures, however, is soil disturbance occurring as a result of overgrazing — or 
its converse, soil sequestration as a result of conservative stocking. Modelling 
and some experimental data suggest losses of soil carbon from overgrazing are 
substantial, particularly in dry years.33
 National approach 8.2 
While New Zealand intends to introduce agricultural emissions into its ETS by 
2013, Australia has not set a timetable.34 Currently the Australian Government, 
through COAG, is considering the design of complementary policies to the ETS 
and assessing incentives to abate emissions that can be introduced to sectors 
not initially covered by the scheme. 
It is important that any measures taken do not discourage agricultural production, 
particularly in the current situation where food prices in the world have increased 
substantially in recent times and are causing significant hardship.
31 Camel (212,587 head, 46 kg CH4/yr); Donkey (142,425, 10 kg); Horse (420,688, 18); Buffalo (149,479, 
55); from Price et al. (2007) Review of threats to biodiversity in the Northern Territory. Report to 
Northern Territory Natural Resource Management Board.
32 Australian Greenhouse Office (2007) op cit.
33 Abril, A. and Bucher, E.H. (2001) Applied Soil Ecology 16; Abril et al. (2005) Forest Ecology and 
Management 206; Hill et al. (2006) Environmental Modelling & Software 21.
34 Climate Change (Emissions Trading and Renewable Preference) Bill factsheet (2007) available at 
http://www.climatechange.govt.nz/nz-solutions/trading-scheme-reports.shtml [April 2008]
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Professor Ross Garnaut has suggested that, while a comprehensive 
emissions trading scheme (ETS) might be desirable, agricultural production 
is spread across many small entities and a diversity of highly variable 
sources and sinks which makes verification, liability or sequestration credits 
difficult and costly to apply.35 
 Issues for the NT8.3 
Strategies that could be used in the Northern Territory to reduce 
greenhouse gas emissions in the agricultural sector include:
changes to pasture and livestock management to lower methane •	
emissions from livestock
a shift in grazing and, to a lesser extent, crop management •	
operations to decrease emissions or increase sequestration, 
especially in soil carbon.
Emission reductions of up to 30 per cent may be achievable in the future 
through technologies including feed supplements and management of 
rumen bacteria, but further research and development is required to 
achieve this. Most of these gains are likely to be made where intensive 
husbandry allows control of the diet. 36  Whilst these technologies may be 
applicable in the southern jurisdictions, it is difficult to see how they would 
be applied to agriculture in the NT.
Sequestration of carbon in well-managed soils represents another potential 
emissions abatement opportunity. Further research on the relationship 
between grazing intensity and soil carbon in different soil types and climatic 
conditions would provide valuable data and information on future options 
for soil sequestration. Continued research and development on NT soil as a 
carbon sink would be a valuable policy response.
Major challenges for the NT
The main issue for the NT is how agriculture will be treated by the 
Australian Government under the ETS and broader climate change policies. 
If agriculture is directly covered by the ETS, agricultural emissions will 
attract liabilities and require permits. Accurate monitoring and reporting 
of emissions is a complex issue that, until resolved, would make efficient 
management of the agricultural sector in the NT a major challenge. The 
industry in the NT is different from many other parts of Australia, with 
significant measurement issues due to the size of properties.
35 Garnaut Climate Change Review (2007) Issues Paper 1 Climate Change: Agriculture and Forestry, 
available at http://www.garnautreview.org.au/CA25734E0016A131/pages/home [April 2008]
36 Hatfield-Dodds, S., Carwardine, J., Dunlop, M., Graham, P. and Klein, C. (2007) ‘Rural Australia 
providing climate solutions’, CSIRO Sustainable Ecosystems, Canberra, available at http://www.
uq.edu.au/spatialecology/docs/Publications/HatfieldDoddsetal2007-AACC-RuralAustraliaProviding
ClimateSolutions.pdf [April 2008]
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While New Zealand intends to incorporate agriculture in its ETS, Australia 
has yet to decide on the appropriate treatment. The measurement issues 
alone would appear to make it very difficult to incorporate agricultural 
emissions in the ETS. Given the size of its herds and properties, this is an 
issue of particular significance in the NT. An alternative approach would 
involve government regulation of livestock diets and soil treatments. 
One element of such a national approach could be a Government 
requirement for a vaccine to be administered, were such a treatment to 
become available at a commercial cost. In terms of established pastoral 
management practices in the NT, however, it is difficult to see how polices 
such as these would be feasible.
As with the rest of Australia, methane emissions by cattle pose a significant 
challenge to an agricultural industry which is already suffering significant 
competitive challenges and will be placed under additional pressure 
from the downstream cost effects of any ETS. Further, because a large 
proportion of the cattle are exported, that portion of the NT cattle industry 
is effectively trade-exposed. This suggests that agriculture is worthy of 
consideration as a trade-exposed, emissions-intensive industry.
 Points for discussion8.4 
Question 43 How can additional agricultural product in the NT be 
encouraged without increasing greenhouse gas emissions?
Question 44 What options would benefit the NT in regards to managing 
both domestic ruminant livestock and feral animals for 
greenhouse gas emissions? What alternative models are 
there for reducing agricultural emissions, particularly from 
free-range cattle? 
Question 45 In regards to managing ruminant livestock for greenhouse 
gas emissions, what other information would be useful to 
encourage emission reductions on a permanent ongoing 
basis? What information would be required on soil and 
carbon sequestration capability? Are there genuine 
opportunities to link pastoral management to carbon 
sequestration?
Question 46 What resources and financial investment are likely to be 
needed to develop agricultural mitigation strategies to 
implementation? Are there any benefits to disadvantaged 
rural and remote communities, particularly Indigenous 
communities, which could be taken up?
Question 47 Should agricultural emissions be included in the AETS or 
should a regulatory approach to controlling emissions be 
employed?
Question 48 Should the NT agricultural sector be classified as a TEEII?
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Land use, land use change and forestry9. 
 Emissions from land use, land use change and forestry9.1
Figure 9.1 Net emissions from land use, land use change and forestry37
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While land clearing produces greenhouse gas emissions, the planting of 
trees can absorb them by acting as a greenhouse ‘sink’. Land use, land use 
change and forestry (LULUCF) comprised approximately 3.2 per cent or 
439 000 tonnes or 3.2 per cent of NT total emissions in 200538,39. This total 
was made up of 553 000 tonnes of CO
2
-e emissions (primarily from clearing 
native savanna vegetation), sequestration of 114 000 tonnes by native 
regrowth and forestry plantations (to some degree)40. This compares with 
approximately 34 million (i.e. 34Mt) of emissions from the LULUCF sector 
nationally in 2005, or around 6 per cent of Australian emissions.
37 Source: Australian Greenhouse Office, National Greenhouse Gas Inventory, Canberra 2007 and 
Australian Bureau of Statistics Cat no. 3105.0.65.001.
38 Please note this figure is likely to be revised upward substantially based on draft greenhouse 
figures currently due for release in late May 2008
39 Australian Greenhouse Office (2007) Australia’s National Greenhouse Accounts, State and 
Territory Greenhouse Gas Inventories 2005
40 Australian Greenhouse Office (2007) Australia’s National Greenhouse Accounts, State and 
Territory Greenhouse Gas Inventories 2005
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Emissions from this sector in the NT have fluctuated since the 1990 
baseline year and are currently experiencing an upward trend (Figure 9.1). 
In contrast national emissions from this sector have declined significantly 
over the period since 1990 as a result of bans on broadscale land clearing 
in Queensland and significant tightening of clearing controls in NSW. 
In 2005, as shown in Figure 9.1, half of the states and territories recorded 
net negative emissions from this activity. The NT, which has limited 
opportunities to create forestry sinks, was not among this group, but its net 
positive emissions per capita were well behind those of Queensland and 
Tasmania.
Although land clearing has been reduced in recent years, it remains an 
important source of greenhouse gas emissions in Australia. Because 
1990, the year on which emissions targets under the Kyoto Protocol were 
based, was an atypically high year for Australia’s emissions from land 
clearing, subsequent restrictions on land clearing in Queensland and NSW 
underpinned the fact that Australia’s total greenhouse gas emissions hardly 
increased at all between 1990 and 2000. Indeed, this is the major reason 
for Australia being on track to meet its Kyoto Protocol emissions target in 
the period 2008-2012, particularly given the strong emissions growth from 
almost all other sectors of the economy.41
Planting trees, as opposed to clearing them, has the opposite effect on 
greenhouse gas emissions. On a national basis, or at least in most states, 
forestry promises to provide significant opportunities for sequestering 
carbon in so-called ‘sinks’ and thereby reducing the net cost of emissions 
abatement.
The situation is somewhat different in the NT. The major issue surrounding 
land clearing in the NT is that the Territory is still relatively undeveloped. As 
industry and agriculture develops further and the population continues to 
grow, there will be significant commercial pressure to clear more land. This 
may well be essential if economic growth is to be maintained at or near the 
high rates experienced in the recent past.  On the other hand, there may 
well be fewer opportunities than in other jurisdictions to sequester carbon in 
forestry sinks due to the climate and growing conditions in the NT.
41 Australian Greenhouse Office (2007) Tracking to the Kyoto Target: Australia’s Greenhouse 
Emissions Trends 1990 to 2008-2012.
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Under Article 3.3 of the Kyoto Protocol, it is mandatory for Australia to 
report on the following activities if they were commenced in or after 199042:
Afforestation •	 — defined as ‘the direct human induced conversion 
of land that has not been forested for a period of at least 50 years to 
forested land through planting, seeding and/or the human-induced 
promotion of natural seed sources’.
Reforestation•	  — defined as ‘the direct human induced conversion 
of non forested land to forested land through planting, seeding and/
or the human-induced promotion of natural seed sources, on land 
that was forested but that has been converted to non forested land. 
For the first commitment period of 2008-2012, reforestation activities 
will be limited to reforestation occurring on those lands that did not 
contain forest on 31st December 1989.’
Deforestation•	  (land use change or land clearing) — defined as ‘the 
deliberate human induced removal of forest cover and replacement 
with pasture, crops or other uses.’
 Land clearing in the NT9.2
Deforestation or land clearing represented 553 000 tonnes or approximately 
4.1 per cent of NT emissions in 2005. Emissions from land use change are 
the result of burning removed forest cover, the decay of unburnt vegetation 
and emissions from the soil disturbed in the process of land clearing43.
Recent broadscale land clearing in the NT has been driven primarily by 
clearing on pastoral and freehold agricultural lands for improved pasture 
for beef cattle and, to a lesser extent, for food crops. There is also ongoing 
clearing on the Tiwi Islands as part of a program to establish plantation 
forestry.44 
Analysis based on the National Carbon Accounting System indicates that 
clearing of native savanna vegetation for improved pastures in the Top End 
of the NT can result in greenhouse emissions ranging from around 50 to over 
200 tonnes of CO
2
-e per hectare cleared, depending primarily on the initial 
vegetation type and geographic location of the clearing.45 These estimates 
take into account any sequestration provided by crops sown following land 
clearing but not other activities such as increases in cattle numbers or other 
42 UNFCCC. (2007). Uniting on Climate: A guide to the Climate Change Convention and the Kyoto 
Protocol (UNFCCC Report Nov 07): United Nations Framework Convention on Climate Change.
43 Australian Greenhouse Office (2007) Tracking to the Kyoto Target: Australia’s Greenhouse 
Emissions Trends 1990 to 2008-2012
44 NRETA Rangeland Management Branch 
45 As assessed using National Carbon Accounting System Toolbox
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agricultural emissions. Actual emissions per hectare for any land clearing 
event depend on a number of variables including longitude, rainfall, soil 
type, vegetation type and other factors. While there can be a small degree 
of sequestration of carbon from crops planted following land clearing, this 
typically represents a minimal proportion of the amount of carbon released to 
the atmosphere in the initial land clearing event46.  
 Policy context for land clearing9.3
Australian Government policies
At this stage, it seems unlikely that LULUCF activities will be included in 
the initial stages of the ETS. This is due mainly to current difficulties in 
obtaining the precise measurements required for the purposes of assigning 
benefit or liability to participants.47 It seems likely that the sector or some 
elements of it will be brought under emissions trading some time after 
2010 as measurement systems are refined. The NCAS used by Australia 
is already considered to be well advanced in its ability to account for 
emissions and sinks associated with land clearing, forest plantings and 
soil carbon.48 New Zealand will include some forestry activities within its 
emissions trading scheme this year. If activities such as land clearing were 
to be brought under an emissions trading scheme, it is likely that it would 
incur significant liabilities per hectare cleared.49
As of July 2008, a range of economic sectors (but not including LULUCF 
sectors initially) will be required to provide detailed annual reports of 
their greenhouse emissions under the National Greenhouse and Energy 
Reporting Act 2007 (Cth). Facilities and corporations which are likely to 
emit at the corporate threshold (125 000 tonnes of CO
2
-e in 2008 reducing 
to 50 000 tonnes by 2010) and the individual facility threshold (25 000 
tonnes) must participate in mandatory detailed reporting under this Act50. In 
the future, emissions from the LULUCF sectors may be subject to similar 
thresholds, thus raising the possibility of requirement for detailed reliable 
site measurement and reporting of emissions.
46 As assessed using National Carbon Accounting System Toolbox
47 Garnaut, R. (2008) Emissions Trading Scheme Discussion Paper. March 2008. Garnaut Climate 
Change Review
48 Garnaut, R. (2008) Emissions Trading Scheme Discussion Paper. March 2008. Garnaut Climate 
Change Review
49  Hatfield-Dodds et al (2007) Rural Australia providing climate solutions. CSIRO Sustainable 
Ecosystems, Canberra.
50 National Greenhouse and Energy Reporting Act 2007
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Australia is currently targeting the reduction of deforestation and land 
clearing in developing countries as a key plank in its international efforts 
to reduce global greenhouse gas emissions.51 Domestically, stricter land 
clearing regulations have been identified as a key area for further cost 
effective domestic emissions reduction52 and the development of an 
appropriate regulatory framework has been foreshadowed by the Australian 
Government.53 Given these developments, it is possible that emission 
reductions from land clearing will be considered further as part of the 
development of complementary measures to the ETS.
One consideration as regards policies aimed at reducing land clearing is 
that any premature announcement of such a policy can create a perverse 
effect. Unless the policy is implemented immediately, there will be a strong 
incentive to clear large tracts of land in anticipation of the new measure. 
This suggests the need for a strong regulatory framework at the state and 
territory level.
NT Government policies
In November 2007, the NT Government imposed a moratorium on new 
broadscale land clearing within a defined geographic area in the Daly Basin 
region. This moratorium has recently been extended to March 2010 to allow 
for further scientific research to inform better land management.
Outside this moratorium area permits continue to be allocated for 
broadscale land clearing under both the Planning Act (NT) and the Pastoral 
Lands Act (NT). The NT Government has a policy that requires consent to 
be granted for land clearing regardless of land tenure. The NT Government 
has also committed to minimise greenhouse emissions through better land 
clearing controls.
As discussed above, the NT Government faces a tension between the 
need to clear land for future development and the desirability of reducing 
greenhouse gas emissions from land clearing. One option is to seek offsets 
for future land clearing. These need not necessarily be found in the NT but 
might occur in other areas of Australia or even overseas.
51  Australian Government (2008) International Forest Carbon Initiative http://www.greenhouse.gov.
au/international/publications/pubs/fs-ifci.pdf 
52 McKinsey (2009) An Australian Cost Curve for Greenhouse Gas Reduction
53 Australian Labor Party (2007) Combating Climate Change and Building a Sustainable 
Environment  www.alp.org.au/platform/chapter_09.php (May 2008)
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 Forestry in the NT9.4
The forestry industry within the NT is small relative to other agricultural and 
farming sector enterprises such as cattle grazing, horticulture and irrigated 
agriculture. However, significant plantation forestry exists on the Tiwi 
Islands and is expanding rapidly on freehold title land in the Douglas-Daly 
region. 
Forestry offsets in the NT
Carbon offsetting involves an emitter estimating their emissions and then 
purchasing offsets from a provider of emissions reductions projects.54 For 
offsets to assist in mitigating climate change, they need to be generated 
in a way that is additional to business-as-usual activity. This needs to be 
verified in some way.
The Australian Government has proposed that its Greenhouse Friendly 
program would form the initial basis for standards for abatement projects 
under an emissions trading system. 55 This standard is aligned with Kyoto 
requirements. For a forestry project to provide abatement that is accredited 
under the Kyoto Protocol, the project must meet the Protocol definition 
of a forest and afforestation/reforestation. Generally this means that the 
land area must be greater than 0.2 hectares and the planting must have 
been established since 1990 on land that was clear prior to that date 
and established by direct human action. Permanence of forestry is also 
relevant: under the Greenhouse Friendly program, the forest is required to 
remain protected for 70 years. 
These criteria mean, for example, that recently established plantation 
forestry on the Tiwi Islands will not qualify as accredited offsets under 
Australian Government standards due to the necessary clearing for its 
establishment having occurred after 1990 and the expected rotation time 
being 13 years.56 Similarly, while the African mahogany plantations in the 
Daly region are grown on land that for the most part has been cleared 
prior to 1990, its rotation time is likely to be around 20 years under current 
management arrangements.57 
54 Ribon, L and Scott, H. (2007) Carbon Offset Providers in Australia- a review by RMIT University.  
Available at http://www.global.rmit.edu.au/CarbonOffsets2007.pdf (May 8th 2008)
55 http://www.greenhouse.gov.au/greenhousefriendly/ (May 8th 2008) 
56 Great-Southern Plantations: calculating returns, available at www.greatsouthern,com.au/default.
aspx?ContentID=705 (April 2008) 
57 Whitbread, M., Reilly, D and Robertson, B. (2003) African Mahogany Timber Industry Strategy 
for the Top End of NT. Department of Primary Industries, Fisheries and Mines, Darwin, available 
at http://www.nt.gov.au/dpifm/Primary_Industry/Content/File/horticulture/forestry/IB4_african_
mahogany_timber_industry_strategy_for_the_top.pdf [April 2008]
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Capacity for the establishment of forestry offsets that do conform to 
formalised Kyoto requirements does exist in the Top End, however, always 
provided these are established on land cleared before 1 January 1990 to 
conform with the relevant definitions. While the scope for this may be less 
than in other jurisdictions which have more land in this category, there 
still remains significant potential to identify appropriate pre-1990 cleared 
sites for such activities. Issues of the longer term viability or capacity to 
ensure permanence of such offsets need to be considered in a region 
prone to cyclone, fire and pests. It is also important that such projects are 
considered for their own potential environmental impact such as their use of 
water, pesticide pollution and other relevant issues.
Most other jurisdictions in Australia have taken steps to clarify through 
legislation carbon rights in relation to land ownership and tenure. Efforts to 
develop policy and legislation to facilitate emissions trading nationally may 
suggest avenues for further reform in this area in the NT.
Avoided deforestation in the NT
There has been some interest in avoided deforestation as a potential 
means of providing accredited offsets and thereby attracting benefits for 
landholders. This argument has been put in relation to the costs claimed by 
landholders in states such as Queensland and NSW, where restrictions on 
broadscale land clearing have been implemented. 
Currently however there is only one Australian example of avoided 
deforestation being used as an accredited offset. In 2006 the Australian 
company Carbon Pool Pty Ltd gained Greenhouse Friendly accreditation 
for an avoided deforestation project in Queensland. The vegetation on 
the subject land is to be protected from clearing for 120 years.58 The 
Queensland project was viable because of the introduction of a ban on 
broadscale land clearing in Queensland which became effective in 2007. 
In terms of current NT policies, it would be difficult for a similar project in 
the NT to demonstrate additionality sufficient to gain certification under the 
Greenhouse Friendly program. 
58 http://www.carbonpool.com/pdfs/TCP_Insert_Minding.pdf (May 8th 2008)
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Additionality is a central concept in the field of offsets and is considered to 
have financial, legal and environmental aspects. The Greenhouse Friendly 
standard accepts that a project has demonstrated:
Financial additionality•	  if the anticipated future revenue from the 
abatement is relied on to ensure the financial viability of the project, 
that is, the project generates abatement that is beyond ‘business 
as usual investment.  Additional abatement projects are generally 
associated with an investment of behavioural change that would not 
normally be undertaken as part of the organisation’s established 
operating practices, or under existing internal investment 
requirements.
Legal additionality•	  if the abatement project demonstrably exceeds 
that required by any regulatory scheme compliance obligations.
Environmental additionality•	  if the project achieves environmental 
outcomes that would not have been achieved without the project. 
This condition is implicit in the Greenhouse Friendly guidelines. 
These specify that the project is ineligible if it results in a shift of 
emissions to other locations within Australia or overseas (leakage), 
or the abatement produced by the project cannot be verified to an 
acceptable standard. The abatement must also be permanent or 
maintained. 
Despite the Australian Government showing interest in avoided 
deforestation as an offset internationally through the International Forest 
Carbon Initiative, the domestic approach is currently less clear.  
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 Points for discussion9.5
Question 49 What regulatory framework is appropriate for managing 
emissions from land use, land use change and forestry 
activities in the NT?
Question 50 What are the private and public costs and benefits accruing 
to NT resulting from land clearing? Would tightening of land 
clearing controls limit economic opportunities in the NT? If 
so, how and to what degree?
Question 51 How might offsets for emissions from land clearing be 
generated? Should offsets be required for land clearing in 
the NT?  If so what form should they take and how should 
this be managed?
Question 52 What are the implications of restrictions on land clearing for 
policies aimed at overcoming Indigenous disadvantage?
Question 53 What liabilities might accrue to land clearing proponents in 
the NT under the evolving national climate change policy 
framework?
Question 54 How can perverse incentives to landholders resulting in 
incentives to clear land be best avoided or managed?
Question 55 In regard to reforestation and afforestation, are tree species 
other than those presently used likely to offer viable 
opportunities for offsets in the NT?
Question 56 If current forestry activities in the NT are not valid for offset 
credits under Australian standards, what steps should be 
taken to reform the policy frameworks around forestry?
Question 57 Will the legal situation regarding carbon rights be clarified 
by national policy processes connected to emissions 
trading or is there further work required in the NT on this 
issue?
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 Waste10. 
 NT waste and emissions10.1
Figure 10.1 Emissions from waste59
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Waste is the sixth and final sector of the Intergovernmental Panel on 
Climate Change’s (IPCC) reporting scheme on human-induced greenhouse 
gas emissions.
Out of the six IPCC greenhouse gases, emissions from the waste sector 
are predominantly methane.60 Small amounts of carbon dioxide and nitrous 
oxide are also generated through the incineration of solvents and the 
decomposition of human wastes, respectively.  
Nationally, emissions from waste in 2005 represented approximately           
3 per cent of greenhouse gas emissions, or 17 Mt CO
2
-e. This represented 
a decrease of 0.7 per cent since the previous year and a 1.3 Mt CO
2
-e 
decrease since 1990, primarily due to an increase in methane recovery at 
landfill sites.61  
59 Source: Australian Greenhouse Office, 2007, State and Territory Greenhouse Gas Inventories 2005
60 http://www.greenhouse.gov.au/inventory/2005/pubs/inventory2005.pdf
61 http://www.greenhouse.gov.au/inventory/2005/pubs/inventory2005.pdf
N o r t h e r n  T e r r i t o r y  G o v e r n m e n t72
D i s c u s s i o n  P a p e r  o n  N T  C l i m a t e  C h a n g e  I s s u e s D i s c u s s i o n  P a p e r  o n  N T  C l i m a t e  C h a n g e  I s s u e s
As may be seen in Figure 10.1, emissions from waste in 2005 accounted for 
less than one per cent of total NT emissions, or 0.1 Mt CO
2
-e.62 This is lower 
than the waste emissions generated in all other states and the ACT. The NT 
total comprised emissions from solid waste (0.09 Mt CO
2
-e) and emissions 
from wastewater (0.01 Mt CO2-e).
 Reducing waste emissions 10.2
Action to reduce emissions from solid waste can include, first, reducing 
the volume of organics disposed of to landfill and secondly, harnessing 
emissions to generate power or ‘flaring’.
Organic matter disposed in landfill decomposes anaerobically (i.e. without 
oxygen). The landfill forms a methane rich gas, which will continue to be 
emitted for at least 30 years from the time of deposit. Hence, estimates 
in any year include a large component of emissions resulting from waste 
disposal over the preceding 30 or more years. This means that recent 
changes in waste management practices only impact on reported methane 
emission levels over a significant period of time.
There are a range of approaches to managing emissions from waste in 
the future, from minimisation, by reducing the volume of waste disposed to 
landfill, to harnessing emissions to generate power and carbon storage. One 
study suggests that the greatest carbon abatement potential is associated 
with reducing waste to landfill (i.e. the waste not going to land fill in the first 
place), followed by embodied energy savings from recycling materials and 
landfill methane capture.63 From a cost perspective, the study estimates 
that cutting emissions of greenhouse gases by reducing waste to landfill 
represents the cheapest abatement option. The abatement cost equation 
highlights the effectiveness of investing in resource recovery infrastructure 
as a greenhouse gas reduction strategy. Whether these estimates hold true 
in the Territory context would need further examination.
Minimising	waste	to	landfill
Methane emissions from landfill can be cut by reducing the level of organic 
material sent to landfill. Options include household composting of green 
waste, and exploring alternative uses for other organic waste. For example, 
the Shoal Bay Waste Disposal Site in Darwin currently diverts about 10 000 
tonnes of green waste from landfill for mulching.64
62 http://www.greenhouse.gov.au/inventory/2005/pubs/inventory2005.pdf
63 Available at: http://www.visyrecyclingmovement.com.au/reports/Waste%20from%20landfill%20
and%20GHG%20Warnken%202007.pdf 
64 Available at: http://www.darcity.nt.gov.au/residents/rubbish_recycling/documents/managing_
rubbish_005.pdf
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Increasing the recovery of other waste material for reuse and recycling 
can also lead to greenhouse gas emission savings, particularly where the 
production of materials involves significant energy input (e.g. aluminium 
cans and plastic bags). From a life-cycle perspective, using a ‘green bag’ 
as an alternative to the common supermarket ‘singlet-style’ plastic bag 
leads to a 70 per cent reduction in associated greenhouse gas emissions.65 
Kerbside recycling occurs in Darwin and Palmerston, but not in other parts 
of the Territory. Barriers to greater recovery of materials in other regions of 
the Territory include the relatively small generation of waste material that 
can be recovered, and the costs associated with transport of recovered 
materials to markets, most of which are interstate. 
This highlights an important consideration in reducing emissions from 
waste in the Territory. The data reported in the waste sector do not include 
emissions from the transport of waste, which are accounted for under the 
transport section of the Intergovernmental Panel on Climate Change’s 
reporting scheme. When developing policies on how to reduce emissions 
from waste, the decrease in emissions from this sector must be balanced 
against any increase in Transport emissions from moving the material either 
around the Territory or interstate.
The NT Government’s Re-thinking Waste Disposal Behaviour and 
Resource Efficiency Action Plan aims to overcome some of these barriers 
by identifying opportunities to maximise resource efficiency in the Territory.66 
Electricity generation from waste emissions
The Shoal Bay Waste Disposal Site in Darwin is the Territory’s largest 
landfill with a deposit of 85 000 tonnes of waste in 2007. Shoal Bay has a 
one megawatt electricity generator which uses all the gas being produced 
at the landfill. With increased domestic recycling of organic waste, there 
is unlikely to be any extension in electricity generation, at least within 
the next 10 years. The electricity produced at Shoal Bay is fed into the 
Power Water Corporation’s Darwin/Katherine grid. Further, the electricity 
produced is from a renewable source and is eligible to generate Renewable 
Energy Certificates (RECs) under the national Mandatory Renewable 
Energy Target (MRET) scheme. The possibility of generating power 
from methane emissions at landfills in other Territory centres has been 
examined, however, the sites are generally too small to make methane 
65 Department of the Environment and Heritage 2002 Plastic Shopping Bags – Analysis of Levies 
and Environmental Impacts Final Report, http://www.environment.gov.au/settlements/publications/
waste/plastic-bags/analysis.html [April 2008]
66 http://www.nt.gov.au/nreta/environment/waste/index.html
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recovery economically viable.67 There is also limited water available in 
some locations to enable the decomposition process of organic materials to 
occur.
Other potential waste management options
Other waste management options being explored internationally in other 
parts of Australia, but with no current implementation in the Territory, 
include:
Flaring	landfill•	  gas–this process converts the methane to carbon 
dioxide, which lessens the greenhouse impact. There are no landfill 
sites in the NT currently flaring methane gas.
Renewable energy derived from waste•	 –this process uses 
organic waste materials to create solid waste fuels. These fuels are 
generally used to replace coal in power stations and cement kilns. 
Biogas and biofuels can also be generated from organic wastes.
Capture and storage of carbon from waste materials•	 –new 
processes under development include the capture and storage of 
carbon from organic waste into other products, such as ‘biochar’. 
Biochar is made by the conversion of carbon contained in organic 
wastes such as wood and timber into a form that is stable over long 
periods of time (a process known as pyrolysis). Biochar can be 
applied to land to improve soils.
Waste emissions and the AETS
The Garnaut Climate Change Review Emissions Trading Scheme 
Discussion Paper suggests waste be included in the coverage of the ETS 
to be commenced in 2010.68  The review notes that it may be appropriate to 
apply emission thresholds, but does not quantify these.  
Further information on how the waste sector will be treated under the 
Emissions Trading Scheme (ETS) will be available in July 2008 when 
the Australian Government releases a ‘green paper’ on how the ETS will 
operate. 
67 http://www.nt.gov.au/nreta/environment/waste/factsheets/
68 http://www.garnautreview.org.au/CA25734E0016A131/WebObj/ETSdiscussionpaper-
March2008/$File/ETS%20discussion%20paper%20-%20March%202008.pdf
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 Points for discussion10.3
Question 58 While waste accounts for only one per cent of the 
NT greenhouse gas emissions, how could waste 
be managed by households and businesses more 
sustainably in the future so as to reduce or at least 
avoid an increase in emissions from waste? 
Question 59 Would waste management approaches change if 
waste were a covered sector under the ETS? Would 
recycling become economic in regional centres?
Question 60 What additional strategies could be employed to divert 
increased amounts of organic waste (e.g. food scraps, 
garden waste and paper) from landfills?  
Question 61 What solutions may encourage sustainable waste 
management including consideration of emissions 
created from transporting waste? 
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Adaptation to climate change11. 
 Introduction11.1
Up to this point, the discussion paper has addressed important issues 
regarding climate change mitigation. A certain amount of climate change — 
perhaps including a rise in average temperatures of two degrees Celsius — 
is now locked in. We also need to develop strategies for adapting to climate 
change. Projected changes in the climate, such as sea level rise, more 
severe cyclones, more frequent heatwaves and very hot days, will affect 
natural systems and human settlements. To prepare for and manage this 
risk, decision-makers need information on the likely impacts, vulnerabilities 
and adaptation options.  
Like the rest of Australia, the NT is vulnerable to the impacts of climate 
change. Defining characteristics of northern Australia include a comparatively 
low population density, monsoonal climate, numerous remote settlements, 
and a relatively high proportion of Indigenous people in the population.
In 2007, the CSIRO and Bureau of Meteorology released updated projections 
for future changes to the Australian climate.69 Projections are based on 
international and Australian climate research and computer modelling.
For the NT, key projections include: 
increased average temperatures•	
increased frequency of very hot days over 35 degrees Celsius•	
increased frequency of hot spells (3 or more successive days over •	
35 degrees Celsius)
increased intensity of tropical cyclones•	
sea level rise of 18-59 cm by 2100 (upper limit of sea level rise may •	
be substantially higher than this if present rate of melting of polar ice 
caps continues or increases)
potential for more significant increases in inundation as a result •	
of storm surges due to higher mean sea level and more intense 
weather systems
ocean acidification as a result of increased atmospheric CO•	
2
 
(causing severe impact on corals).
Potential impacts of these projected changes range across the NT 
environment, society and economy.
69 Available at http://www.climatechangeinaustralia.gov.au/. 
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 Government response11.2
In April 2007, COAG endorsed a National Climate Change Adaptation 
Framework as the basis for jurisdictional action on adaptation over the next 
five to seven years70. The framework establishes two main areas of action: 
building understanding and adaptive capacity•	
reducing sectoral and regional vulnerability.•	
The Australian Government, through the Department of Climate Change, is 
investing $126 million in climate change adaptation policies, programs and 
research. This includes up to $50 million to be provided over the next five 
years to foster research and to produce syntheses of knowledge about the 
state of adaptation science.
The National Climate Change Adaptation Research Facility, hosted by 
Griffith University in partnership with the Queensland Government, is 
part of this initiative. A number of adaptation research networks are being 
established which will focus on a specific research theme. The themes are 
terrestrial biodiversity, primary industries, water resources and freshwater 
biodiversity, marine biodiversity and resources, human health, settlements 
and infrastructure, disaster management and emergency services, and 
social, economic and institutional dimensions.  The NT Government and 
Charles Darwin University are exploring potential involvement in these 
networks.
The NT Government is involved in a number of national research projects 
investigating climate change impacts on Darwin, Kakadu National Park, 
and on ecosystems. The NT Government is also working through COAG 
to accelerate the implementation of the framework. Positive discussions 
with the Australia, Western Australian and Queensland Governments may 
lead to greater collaboration and focus on climate change impacts and 
adaptation research and activity across northern Australia.
The NT Government has recognised the need to ‘anticipate, plan and 
respond to the impact of climate change’ in its research priorities for 2008 – 
2015.71 
70 Available at: http://www.coag.gov.au/meetings/130407/docs/national_climate_change_adaption_
framework.pdf 
71 Northern Territory Government, 2007, Backing Territory Research: Research priorities for the 
Northern territory 2008 – 2015. Available at: http://www.nt.gov.au/business/documents/general/
Final%20Research%20Priorities%20Report%202008%20-2015.pdf 
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  Issues for the NT11.3
Most climate change modelling has been carried out at the national level. 
Regional impacts are only now starting to be examined. A set of NT 
Government priorities regarding climate change impacts and adaptation 
research and action is required to guide future activities. Three broad areas 
of priority are to:
Develop an improved understanding of the likely impact •	
of climate change in the NT. The NT Government will require 
enhanced data and information to plan for the impacts of climate 
change on regions and their assets. This is a particularly difficult 
area because it is recognised that projections of future changes in 
the climate are subject to significant uncertainties, particularly at the 
sub-national level.
Examine risks and vulnerability for a range of human and natural •	
assets. This requires a multidisciplinary approach encompassing 
social, environmental and economic analysis. For example, both 
health issues and possible threats from rising sea levels, to remote 
and Indigenous communities are important in the Territory.
Build adaptive capacity for ecosystems, communities and •	
industries. This requires a particular focus on the capacity of NT 
regions that have economic, biophysical or cultural significance to 
adapt to climate change. Included in this would be the development 
of guides and tools to enhance and incorporate climate change into 
urban and regional natural resource planning and management, 
infrastructure, and urban planning design. In addition, an analysis of 
the potential of new industries which might be able to benefit from 
climate change would be undertaken.
 Points for discussion11.4
Question 62 How can we best plan for adaptation in the face of 
uncertain climate change forecasts at the regional level?
Question 63 Should the NT Government pursue the priorities proposed 
above? Are there some proposals that should not be 
pursued? Are there priorities that are not listed above?
Question 64 What action should the NT Government be taking within 
its own areas of responsibility (e.g. planning regulation 
but excluding management of Kakadu National Park 
and Uluru-Kata Tjuta National Park, which are Australian 
Government responsibilities) to ensure that the risk of 
climate change impacts is minimised?
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Abbreviations and glossary of terms
Italicised words indicate the term is defined in the glossary.
Abatement Greenhouse gas abatement activities aim to either reduce or 
avoid emissions or to remove them from the atmosphere.
Adaptation Climate change adaptation activities involve planning – of 
infrastructure, economies, and societies – in the context of 
climate change in the future. Adaptation measures aim to ensure 
that investments and activities today will be sustainable.   
Additionality Environmental additionality: a test of whether an offsets project 
actually reduces emissions beyond reductions that would have 
been achieved without the project.
Financial additionality: a test of an emissions reduction project 
to determine whether the project would have been undertaken if 
offset credits could not be created by the project.
Regulatory additionality: a test of whether an offsets project 
is being undertaken simply to comply with existing legal and 
regulatory requirements or goes beyond those requirements. 
Intended to avoid the creation of offsets for projects that had to 
be undertaken anyway to comply with the law.
Anthropogenic Resulting from human activities.
Afforestation The planting of new forests on lands that historically have not 
contained forests.
Bali conference The 2007 United Nations Climate Change Conference in Bali, 
Indonesia involved representatives of over 180 countries. The 
two-week period included the sessions of the Conference of the 
Parties to the UNFCCC , its subsidiary bodies as well as the 
Meeting of the Parties to the Kyoto Protocol. The conference 
concluded with the adoption of the Bali Roadmap.
Baseline A baseline level represents the starting point – for example, the 
Kyoto Protocol requires countries to reduce emissions compared 
to their baseline level, defined as the level in 1990.
Base load power or 
base load electricity
Base load power is the minimum amount of electricity that needs 
to be generated over a 24 hour period – that is, it is the constant 
load.
Biodiversity Biodiversity is the variety of all living things – plants, animals and 
micro organisms, the genetic information they contain and the 
ecosystems they form.
CAF Council for the Australian Federation.
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Carbon capture and 
storage (CCS)
Carbon capture involves trapping the carbon emissions from 
large scale emitters, such as power plants, and storing or 
sequestering it (see carbon sequestration).
Carbon 
concentrations
Carbon concentration describes the level of CO
2
 (often 
expressed in ppm – parts per million) in the atmosphere. 
The level of global atmospheric carbon concentration is 
frequently used as a shorthand measure of world climate 
change. It has been estimated that, in pre-industrial times, global 
atmospheric carbon concentration was 280 ppm. Currently, it is 
around 385 ppm.
Carbon credits Carbon credits are assets which can be traded within an 
emissions trading scheme. They may be purchased, or 
generated through offsetting activity including abatement or  
carbon sequestration. 
Carbon footprint The total accumulated CO
2 
equivalent units generated through 
all stages of a product or activity’s life cycle, or by an individual’s, 
region’s or country’s portfolio of goods and services consumed.
Carbon market This term is sometimes used to describe the trading of emissions 
permits or other carbon credits. 
Carbon offsets Emission reduction credits from project based activities which 
can be used to meet compliance or corporate objectives as a 
supplement or alternative to reducing the company’s emissions.
Carbon price A carbon price represents the cost in a carbon market to a 
producer of emitting a unit of CO
2 
or an equivalent greenhouse 
gas beyond an established cap.
Carbon sequestration Sequestration involves storing carbon in the biosphere, 
increasing the carbon content of a carbon pool other than the 
atmosphere.
Carbon sink This describes CO
2 
 which has been removed from the 
atmosphere and stored in the biosphere.  A carbon sink has a net 
gain of carbon from the atmosphere over time.  It is the opposite 
of a carbon source.
Carbon source Opposite to carbon sink.   A carbon source is a site in the 
biosphere where more carbon flows out of it than into it.
Carbon stock The absolute quantity of carbon held within a pool at a specified 
time.
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CH
4
Methane contributes 20.2% of Australian CO
2
-e emissions. 
CH
4 
 is naturally occurring and is also produced through burning 
of fossil fuels and agricultural activities. It is one of the six 
GHGs dealt with in the Kyoto Protocol. Its IPCC CO
2 
equivalent 
measured as 23 in 2001 (that is, the emissions at one unit of CH
4
 
has the same global warming potential of 23 units of  CO
2
 ).
Clean coal Describes coal which has been processed to remove sulphur 
dioxide and capture some of the CO
2  
produced during the coal 
burning process. 
Climate change Climate change is a term often used to describe global warming 
arising from atmospheric emissions from human activity.
CO
2
Carbon dioxide.  It is the most significant of the greenhouse 
gases, contributing around 74.3% to the Australia’s total 
CO
2
-e emissions. Most scientists believe that changes in the 
atmospheric concentration of CO
2
 contributes to climate change.  
CO
2
 is naturally occurring and is also a by-product of burning 
fossil fuels, biomass burning, land-use changes, and other 
industrial processes. It is one of the six GHGs dealt with in the 
Kyoto Protocol.
CO
2
 equivalence or 
CO
2
-e
Carbon dioxide equivalence is a measure which allows 
comparisons between different emitted greenhouse gases.  
CO
2
-e  is calculated by multiplying the actual mass of emissions 
against the global warming potential for that gas, so that a  CO
2
 
equivalent measure of x means that one unit of the gas has the 
global warming potential of x units of CO
2
.
COAG Council of Australian Governments.
Deforestation The conversion of forest to non-forest as a result of human 
activity.
Ecosystem An ecosystem is the interactive system established between a 
group of living creatures and the environment in which they live.
Emissions cap An emissions cap is the maximum allowable level of CO
2
-e an 
individual producer or a country may produce. 
Emissions-intensity Emissions-intensity describes the relative amount of energy an 
industry, an economy, or a productive process requires. Because 
energy produces emissions, this describes the level of emissions 
produced through this activity.
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Emissions offsets Emissions offsets allow producers and consumers to reduce 
their net impact on emission levels, by balancing out emissions 
produced with abatement from other sources. These offsets may 
include sequestration (removing CO
2
-e from the atmosphere) or 
emission reduction activities.
Emissions permit An emissions permit is one form of carbon credit, and is 
tradeable on an Emissions Trading Scheme. It allows the holder 
to emit a specified level of greenhouse gas.
Emissions Trading 
Scheme (ETS)
An Emissions Trading Scheme creates a market where parties 
can trade emissions permits or allowances. These permits give 
the right to generate a certain amount of specific emissions, for 
example greenhouse gases. By putting a price on emissions, 
an ETS aims to build the costs of emitting activities into the total 
costs of producing.
Fossil fuel Fossil fuels, including coal, oil and natural gas, are non-
renewable energy sources. They are found within the earth’s 
upper crust, where they take many millions of years to form. 
Energy is generated when fossil fuels are burnt.  Burnt fossil 
fuels are transformed during combustion into CO
2  
and water. 
CO
2  
released into the atmosphere in this way is the primary 
cause of global warming.
Fugitive emissions Fugitive emissions are produced during energy sector 
processes, but are not attributable to energy use or direct energy 
production processes. Included in this category are emissions 
from coal mining/handling, and oil/gas production, processing 
and transportation.
Garnaut review The Review will examine the impacts of climate change on the 
Australian economy, and recommend medium to long-term 
policies and policy frameworks.  The Interim Garnaut Report was 
released in February 2008.
Geothermal power Geothermal power is energy generated by heat contained in the 
earth’s rocks.
Global warming Global warming is a phenomenon believed to occur as a result 
of the build-up of CO
2  
and other greenhouse gases in the Earth’s 
atmosphere.  It has been identified by many scientists as a major 
global environmental threat.
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Global warming 
potential (GWP)
Global warming potential or CO
2
 equivalence provides a 
measure of the warming effect of a unit of gas compared to a unit 
of CO
2 
which can be used to compare greenhouse gases. 
The IPCC has estimated GWP measures for the six major 
GHGs, most recently in the 3rd Assessment Report (2001).
The equivalent rankings for the six major gases are: 
Carbon dioxide 1
Methane 23
Nitrous oxide 296
Hydrofluorocarbons 120 - 12000
Perfluorocarbons 5700 – 11900
Sulphur hexafluoride 22200
Greenhouse effect Greenhouse gases in the earth’s atmosphere absorb infrared 
radiation emitted from the earth’s surface, the atmosphere, 
and clouds. This blanket of gases traps energy in the earth’s 
atmosphere and causes the greenhouse effect by retaining heat 
in the lower atmosphere and influences the global climate.
Greenhouse gases 
(GHGs) 
Greenhouse gases (GHGs) are the atmospheric gases 
responsible for causing global warming and climate change. 
They are emitted during a range of activities. The major 
GHGs are carbon dioxide (CO
2
), methane (CH
4
) and nitrous 
oxide (N
4
0). The other principal greenhouse gases are 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and 
sulphur hexafluoride (SF6).
GSP Gross state product.
GVP Gross value of production.
HFCs Hydrofluorocarbons as a group comprise one of the six GHGs 
dealt with in the Kyoto Protocol. HFCs are synthetic gases 
mainly used in refrigeration. HFCs contribute 120 to 12000 CO
2
 
equivalent units to global warming.
IPCC Intergovernmental Panel on Climate Change.
Kyoto Protocol An international agreement standing on its own, and requiring 
separate ratification by governments, but linked to the UNFCCC. 
The Kyoto Protocol, among other things, sets binding targets 
for the reduction of greenhouse gas emissions by industrialized 
countries.
LNG Liquefied Natural Gas.
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LULUCF Land use, land use change and forestry.
MWh Megawatts of electricity per hour
NETT The National Emissions Trading Taskforce was established in 
2004 by the Australian States and Territories, to examine the 
potential for, and develop the design of, an Australian ETS.
N
2
O Nitrous oxide, which contributes 4.3% of Australian CO
2
-e 
emissions. N
2
O contributes 296 CO
2
 equivalent units to global 
warming. It is one of the six GHGs dealt with in the Kyoto 
Protocol.
PFCs Perfluorocarbons as a group comprise one of the six GHGs dealt 
with in the Kyoto Protocol. They are synthetic gases generated 
as a by-product from a range of industrial processes such 
as aluminium smelting. PFCs contribute 5700 to 11 900 CO
2
 
equivalent units to global warming.
ppmv Parts per million by volume.
Reforestation The replanting of forests on lands that have previously contained 
forests but that have been converted to some other use.
Renewable energy Renewable energy is generated by renewable sources (such as 
wind or geothermal). This can be compared with fossil 
fuels (such as oil, gas and coal), which are non-renewable.
SF6 Sulphur hexafluoride is one of the six GHGs dealt with in the 
Kyoto Protocol.  It is a synthetic gas mainly used by heavy 
industry.  It contributes 22 200 CO
2
 -e used elsewhere units to 
global warming. It is one of the six GHGs dealt with in the Kyoto 
Protocol.
Stationary energy Stationary energy emissions are produced by combustion of fuel 
during electricity generation (oil, gas, coal), and other activities, 
including manufacturing, commercial, institutional, residential and 
agricultural use.  
Trade exposed 
emissions intensive 
industries (TEEII)
Industries which, due to their emissions intensive nature, may 
be vulnerable to competition from producers elsewhere in the 
world if Australia adopts a carbon price (making local costs of 
production higher than those overseas). Over time, this effect will 
be decreased as other nations adopt a carbon price, but many 
argue that, in the short term, some special measures are needed 
to ensure TEEIIs maintain optimal production and employment 
levels.
UNFCCC United Nations Framework Convention on Climate Change.
WALFA West Arnhem Land Fire Abatement.
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